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PREFACE 


Christianity lives to-day in a world of science. It is 
a perpetually changing and growing world; one which 
is being constantly explored and in which there is 
ceaseless adjustment to manifold discoveries of truth. 

Such a world of science profoundly affects Chris- 
tianity. It challenges a limited world view, a double 
standard of truth, interference in the process of the 
ages, and disunity in the universe. 

Ounstianity must make a scientific adjustment if it 
is to live in harmony with the new age. The attitudes 
and methods of the past will not work to-day. Eccle- 
siastical isolation becomes impossible. Inquisitional 
wmfare is futile. Legislative control is a step back- 
ward. Sjnnbolic compromise is mere temporizing. A 
whole-hearted cooperation of Christianity and science 
is required to meet adequately the needs of this new 
day and age. 

The purpose of this book is to trace the relation be- 
tween science and Christianity, b^inning with Hebrew 
and pre-Hebrew backgrounds; to reveal what science 
has contributed to Christianity; and to suggest the 
vital cooperative service that both may render as part- 
ners in the building of the civilization of to-morrow. 
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CHRISTIANITY IN A WORLD 
OF SCIENCE 

CHAPTER I 

THE WORLD OF ANCIENT SCIENCE 

Selp-pbesebvation drove ancient man to understand 
and control nature. The world appeared to be one 
colossal conspiracy against his happiness and welfare. 
The smoking mountain covered his vineyards with 
ashes and lava. Plagues of insects devoured his crops. 
Wild beasts pounced upon his domesticated animals. 
The tornado seared a pathway of desolation across his 
property. An earthquake shook the earth to its very 
foundations. Unfriendly neighbors and hostile tribes 
raised their hands against him. Burning fever attacked 
his children. Death silenced a member of his family. 
The enemies of man seemed to be l^on. They were 
lurking to attack him on ev^ occasion. In this fear- 
ful world man craved security and protection. He 
must understand and contarol nature or perish. 

Ancient man dimshed a firm conviction in a living 
universe. Spirits inhahited the heavenly bodies, the 
objects of earth, and the movements and activities of 
nature. These unseen powem might be hdpful or 
harmful or neutral If their conduct was beneficial 
man deemed them good ^irits, and if harmful, bad 
spirits or demons. This conduct was alwasrs the direct 

13 
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and intentional expression <of the likes or didikes of 
the spirits. Therefor© man must reckon at all times 
with the spirits which resided in the sun, moon, stars, 
wind, hghfaiing, trees, hills, stones, and in sickness. His 
chief task was to gain the favor of the good spirits and 
avoid the ill will of the bad ^irits. 

To master and control the spirits tiie method of force 
was tried. Man overpowered the ^irit, made it his 
slave, and commanded it to do his will. He imprisoned 
the spirit within himself, dictating its activities accord- 
ing to his widies. He also had tiie power of thrusting 
^irits into other persons and of casting them out. He 
was further able to confine a spirit in a portable article, 
such as a charm or amulet, thereupon directing its 
powers along desired.courses of action. If he possessed 
an object that had once belonged to a parson he could 
still influence that individual, since contacts once 
formed were operative no matter how far distant the 
person might be. This jailer of spirits exerted a tre- 
mendous authority over his fellow men. He was 
considered a rain mak«', a healer of diseases, and A 
foreteller of the future. 

The method of entreaty was employed to please and 
persuade the spirits. Humble petitions were aecom- 
panied by expressions of gratitude and praise and by 
valuable gifts, designed as aids to win the favor of tire 
spirit. In the process of tire ages growing nee^ pro- 
jected growing spirits, and the outstanding needs of 
mankind placed some of tire spirits in a supreme posi- 
tion of importance, with the new rank of deity. The 
imperscmal i^irits of nature were becoming personified 
and supa-humanized. The whims of tire individual 
w&pe ben^ tiansf<amed into tire social detires of tire 
trflbe. A oomi^t of and htyalty was estitb- 
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lished between a certain deity or group of deities and 
the social group. This relationship endeavored to 
answer two all important questions: What does deity 
require of man, and what does man expect of deily? 
The method of entreaty was based upcm tiie worship 
of nature in the effort to achieve self-preservation in 
both the personal and the social relationships of life. 

The metibod of observation was utilized to discover 
and undCTstand the ways of the spirits. Fear and won- 
der were ever accompanied by curioaty. There arose 
an impelling desire to explain the ordinary events of 
existence such as sickness and health, day and night, 
heat and cold, life and death ; to interpret such extraor- 
dinary episodes of life as earthquakes, floods, volca- 
noes, comets, lightning, eclipses, cyclones and plagues; 
to find an e:q)lanation of the origin of the world, of 
plants, animals, mankind, races, languages, institu- 
tions, evil and suffering; and to devise ways and means 
of mast^ing tire environment in which man found 
himself. And it was these dedres which gave rise to 
the simple beginnings of science. 

The ways of the spirits were observed by a study of 
the stars. The sun appeared to be nearer tire eartir at 
certain times and these times occurred with striking 
regularity. The hot and cold, rainy and dry, seascois 
likewise appeared in ^stematic succession at r^ular 
intervals. The ways of tire moon w^ studied and also 
tire tid^ of tire ocean. Eclipses of tire sun and moon 
w^ so carefully studied tirat accurate predictions were 
made. These observations became ine(»p(»ated hr 
tribal tradition, and were handed down orally from 
generation to generation. A more accurate and perma- 
n^t record was deared, and writing arose, first tirrot^ 
lett^ and numbers. The human body was tire first 
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standard for primitdve matiieinatics, counting being 
accompli^ed on tiie fingers and toes, and measuring 
by means of the span of the hand, the length of title 
foot and the pace. Lato: came the standardized pieces 
of wood or metal to serve as counters. The practical 
needs of man in daily quest for food, clothing, shelter, 
and protection gave rise to simple though valuable in- 
ventions; the forked stick, the wheel, weapons, pottery, 
the uses of fire and light, and the calendar. 

In a rude way he is a physicist in making fire, a 
chemist in cooking, a surgeon in binding up 
wounds, a geographer in knowing his rivers and 
mountains, a naathematician in counting on his 
fingers. .M this is knowledge and it was on these 
foundations that science proper began to be built 
up, when the art of writing had come in and 
society had entered on the civilized stage. . . . 
And it has been especially through counting and 
measuring that scientific methods have come into 
use.^ 

These three methods of force, of entreaty and of ob- 
servation were not sharply differentiated by man in his 
supreme ta^ of understanding and controlling nature. 
He still believed that the phenomena of nature, celes- 
tial and terrestrial, were dominated by spirits and 
deities, who espressed their wishes in impetuous fash- 
ion, and who must be won in other ways lhan by 
mere chservation. The primitive scientist was also a 
magician and a pri^t. In the study of the stars the 
astronomer was also an astrology and a member of the 
ptiestiy cla^ In the realm of medidne the phymcian 
was likewise a membm* of the religious order and an 
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exorcist. The spirits which controlled the stars or caused 
disease were equally the concern of religion, magic and 
science, with the common motive that of self-pr^serva^- 
tion, first revealed in individualistic and later in social, 
tribal, expression. 

But these first observations of stars and earth, these 
primitive instruments of counting, measurement and 
writing, and these sitnple mechanical inventions, were 
slowly but surely bringing certainty, security and pro- 
tection into the world of man. There was no concep- 
tion of the uniform laws of nature, no idea of universal 
cause and effect and no belief in process as distinct 
from spirits. There was no theoretical study of scien- 
tific truth for truth’s sake, that laws might be discov- 
a‘ed. The practical needs and affairs of daily living 
had given rise to a rather crude experimental method 
which resulted in a body of knowledge that was incom- 
plete, imoiganized. Yet this knowledge afforded a lim- 
ited scientific contiol of the world of nature. Childish 
interpretations of nature, based on sense impressions 
and appearance, were dowly being undermined by the 
method of observation and expmimentation. Science 
began its age-long task of coping vuth mjrth, magic, 
mystery and supestition. 

Babylonia is one of the birthplaes of ancient science. 
IVom early time the priets systematically observed 
the hevenly bodie and recorded the reults of thdk 
observations on day tablets. Every large dty in the 
land had its temple, its ziffgurat or temple astronomical 
observatory, and a library of astrologbal books. There 
was also a School of the Heavenly Sdene in affiliation 
with the temple observatOTy, with a complete curricu- 
lum devoted to this important study. 

These pri^tly scientists undertook the making of 
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the first maps of the universe. They Ksted twelve 
groups of stars which to-day are called the Signs of the 
Zodiac. The fecial objects of study were the five 
planets: Venus, Mercury, Mars, Saturn and Jupiter. 
Eclipses of the moon were foretold, and were known to 
be caused by the shadow of ihe earth cast upon the 
moon. Hand in hand with the discoveries in the realm 
of physical science went achievements in mathematics. 
For the measurement of land geometry increasingly 
played an important role. In the determination of a 
calendar a year of Ihree hundred and sixty days, twelve 
months of thirty dajrs each, with an added intercalary 
month to make the solar and lunar years comcide, was 
deemed most scientific. Water clocks and sun clocks 
were invented to measure time during day and night. 
This scientific knowledge achieved in Babylonia would 
imdoubtedly have been lost forever had it not been for 
the preservation of the records on the hard, clay-baked 
tablets upon which are found inscriptions in wedge- 
writing or cuneiform, a form of writing that had been 
developed from primitive picture-records. In the field 
of primitive chemistry the Babylonians were skilled in 
the making of alloys, in debasing metals, and in con- 
structing imitation jewels. Their simple gec^aphical 
study sufficed for clastifying all the tilbutary nations 
and plotting itineraries of tiravel by means of hours for 
reckoning distances, for tire convenience of caravan 
merchants and govramnental diplomats. A world map 
was drawn, setting forth the earth as a round flat sur- 
face with the cities and villages designated by circles. 
Medicine included prescriptions of v^etable and min- 
eral substances, and lator animal mat^ials. Heat was 
u^ as a healfr^ agent, while mas^e and medicated 
ware a]b> en^loyed means for cun^ The Mats 
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of plants, birds, stones, insects, and fishes suggest the 
beginnings of botany, mineralogy, and zoology. The 
Babylonians were also expert manufacturers of metal, 
glass and clay ware; of linen, tapestries and muslin. 
Babylonia was in its day the sdraitific teacher of the 
world. 

But there were many influences in Babylonia that 
colored and modifled the observations of the priestly 
scientists. The gods were to be sought in the heavens 
and not on earth, thought the priests; and the heav- 
enly bodies — ^the sun, the moon, and the five known 
planets — ^were ddties of the Babylonians. Hence the 
supreme purpose of the observation of the heavais was 
to learn the will of the gods, not to discover and de- 
scribe scientific laws. This powerful influence of &e 
star gods upon the fortime and fate of monarehs, of 
nations and of men, devdoped into a very elaborate 
fortune-telling "science” of astrology. Henceforth the 
positions, movements, change and relations of a star 
deity became the chief concern of the priestly scientist. 

The belief in good and evil spirits was another factor 
that hindered science from becoming completely scien- 
tific. The power of magic was the dominant force in 
all Babylonia and the arts of divination, spells, incan- 
tations, omens, SOTcery and exorcism were highly devel- 
oped. The prints «nployed white magic to control 
good ^irits, and the warlociks and witch%, deformed 
and peculiar pec^le, were accredited with espertness in 
manipulating black magic to master demons or evil 
spirits. Thus scientific aehievm.aits in astronomy 
were paralleled by unscientific astroh^cal and magi(^ 
practices. Side by ade with the true understanding 
and prediction of eclipses was the false prediction of 
the fortunes and fat% of humanity by means of codes 
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of destinies for the interpretation of heavenly signs. 
The treatment of a ack person included not only pre- 
scriptions of vegetable and mineral compounds but also 
spells and incantations to drive out the evil spirits that 
were deemed the cause of illness. A plague or an epi- 
demic was due to the purposeful activities of the deities 
of the stars or Ihe spirits of earth, and was removable 
only by magic arts. 

The Babylonians were also keenly interested in 
delving into qu^tions regarding the origin of the uni- 
verse, of the earth, of humanity and institutions. Their 
world was a disk surrounded by an ocean, with Baby- 
lonia the center of the universe and the major part of 
it. The foundation of this flat earth was water. Within 
the earth was the abode of the deceased. Above the 
earth was a solid dome, with entrance and exit doors 
for the sun and moon. An ocean rested on the dome 
and was the foundation for heaven above. The uni- 
verse was created out of chaos by an instantaneous 
divine eonamand. The Babylonian earth was flat and 
stationary, the center of ibe universe, created by decree 
Mid controlled by gods and good and bad s^iril^ This 
Babylonian cosmogony was more of a religious inter- 
pretation than a scientiflc ^lanatiop,, since religion 
sd thoroughly donainated science. The discoveries of 
libraries of day tablets have revealed remarkable 
stories of creation, a garden of paradise, a universal 
flood, the sabbath and the tower of Babel. All this is 
of fundamental importance because Babylonian science 
was to provide in the years to come the basis for the 
attitude of the Hebrews toward science. But fbe Kaby- 
loman world view was colored by current crude poly- 
iiiei^ idi^us ideas, while the Heluews viewed the 
world the ndjl^ re&gkms ideab of a growiz^ 
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monotheism. Although the science of Babylonia and 
Israel was essentially identical there was a colossal dif- 
ference in the religious conceptions of the two peoples. 

Egypt was another pioneering nation in the realm 
of ancient science. Here also, as in Babylonia, tiie in- 
terest in science was developed not for the verification 
of h3^othese3 and the discovery of natural law but 
rather for the sake of meeting practical needs of daily 
life. Applied science^ not pure science, was the go^ 
and tile achievement of the Eg 3 ^tians. 

Constant surveying was made imperative because of 
the wiping out of landmarks by the floods of the Nile. 
This necestitated an accurate method of land measure- 
ment, and timple mathematics evolved into tiie science 
of geometry. A ^tem of irrigation was developed to 
control the precious water which tiie river supplied. 
Ditches were constructed for its effective distribution 
and reservoirs Iot storage of tiie surplus. Dikes were 
built to prevent the waters from reaching towns and 
gardens. Many acres of marshlands were drained and 
made fit for cultivation. 

The need of ascertaining in advance the approximate 
time of the next flood gave rise to the study of the 
stars, the creation of a calendar and the application of 
mathmatics. The Egyptian astronoma^ drew tiry- 
maps or charts of the heavens and identified the promi- 
nait fixed stars. Star positions could be determined 
by the use erf simple insiarumente, thanks to tiie wem- 
derfuUy clear atmo^here of Egypt. The Nile has 
beai justly termed tiie fatiia: of Egyptian science. 

The engineering and mechanical skill thus acquired 
was employed also in the building of temples, pyramids 
and i^hinxes. The ground plan of the base of the 
Great Bj^amid of Cheops at Gizeh is practically a per- 
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feet square. So accurate were these ancieat builders 
that engineers of to-day have detected only the minu- 
t^t errors, one three-hundredth of a d^ree in an^e at 
the comers and sfady-five one-hundredths of an inch in 
the length of the sides of the base. The achievement 
of assembling and erecting such enormous quantities 
of mateials has been the wonder of the engmeering 
world. It clearly reveals a knowledge of ihe inclined 
plane, the lever and the pulley. The art of stone ma- 
sonry thus developed had its scientific basis, and it gave 
to the world the clerestory, the colonnade and the 
column. 

In meeting the needs of the body the Egyptians led 
their world. Writes the ancimt Greek historian 
Herodotus: "The art of medicine is thus divided among 
them; each physician applies himseH to one disease 
only, and not more. AH places abound in ph 3 rsicians; 
some physicians are for the eyes, others for the head, 
others for the teeth, others for the intestines, and 
others for internal disorders.” This would imply that 
each doctor was a rather narrow specialist, treating one 
particular part of the body and diseases affecting that 
part. He was not a general practitioner of correlated 
medical intdligence and skill. 

But m medidne in Egypt may be seen the birth of 
sdence. A noted Egyptologist conunents s%nificatttly 
upon ^ Edwin Smith Papyrus, a sevMiteenth cen- 
tury B.p. copy of an older Egyptian medical wrark: 

It is tire earliest known really scientific docu- 
nipt; for in it we find the human mind fw the 
t^t time endeavoring in the first pla(» to discern 
j^ record facts and then to Imse eonduslons upon 
pe^&ets. Itkatreati^onsuri^iyandertemal 
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medicine. ... It contains the earliest known ob- 
servations on the human brain and indeed the 
word “brain” occurs in it for the first time in any 
known written document. Surgical stitching is 
mentioned for the fiirst time in medical literature.* 

Advanced as was Eg 3 T)tian medicine for its day it 
was still very dementary and rudimentary. Although 
observations played an important part in the study of 
diseases and the application of remedies, stiU disease 
was supposed to be caused by hostile spirits. In the 
final anal 3 rsis the physician was also a combination of 
magician and priest. The scientific practice was largely 
nullified by unscientific theory, having to do with 
magic or religion or both. 

Religion in manifold forms dominated the minds and 
lives of the people of the Nile valley. It ranged all the 
way from the worship of animals and ancestors and 
nature to the veneration of one supreme ddty. Bulls, ' 
crocodiles and other animals were thou^t to be sacred. 
The heavenly bodies, the forces of nature, rivers, trees, 
moimtaons and rodss were also hdd in great reverence. 
Good and bad spirits were powers to be dealt with in 
daily living. The greatest nature deity was Re, the god 
of the sun, and the pyramid was his sacred ^pmbd en- 
shrining the mummies of kings. Otiris, the other great 
nature deity, embraced and ennobled the waters of tiie 
Nile, thus giving produetiven^ to the soil and assur- 
ing the firuits and grains of the harvest. The ddities 
were later deemed all-powerful in tiie moral valu« of 
hfe, not meraly the phyitical and the matmal Even 
prior to this development the national sun god Re had 
been conceived m terms of internationalism— had be- 

* J. H. Breasted, The Conquest of Citnhkatwn, p. 88. 
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came a world deity; and thus monotheian was born. 
Some advanced Eg 3 rptians recorded their beliefs on the 
monuments: “God is a Spirit: no man knoweth His 
form. He is tiie creator of the heavens and the eartbi 
and all that is therein.” But monotheism and these 
high spiritual ideals never became the general religious 
conceptions of the land. Exclusive belief in the sun 
god Re was established by one of the Egyptian rulers, 
Amenhotep IV, 1375 B.c. He wrote hymns expressing 
his bdief &at Re created all living beings, that he was 
a Mndfy father, caring for all his creatures. But when 
this ruler passed from the royal scene the old medley 
of Mths soon reappeared, and the gleam of monothe- 
ism faded until Hebrew times. 

The astronomy of Eg 3 ?pt was colored by astrolc^y, as 
was medicine with magic, and religion controlled all 
branches of learning and phases of thought. The earth 
was believed to be a flat, long table, with high pillars 
at the four comers to support a gigantic metal firma- 
ment or ^-dome. In this firmament stars pierced the 
metal to give light and entrances and exits provided 
for sun and moon. Above the firmamrait were waters, 
which passed to the earth throi^h “windows.” The 
coanogony of the Egyptians assumed a world of matter 
without form, created instantaneoudy by a deity. It 
is believed that the Babylonian conc^tions of the 
orpins of the world influenced the world views of the 
Egyptians. The science of the Egyptians posseted 
grave limitations. It never freed itself from supersti- 
tion, and it was almost exclusively applied rather than 
pure science, for with respect to both this life and the 
life to come the Egyptian was primarily interested in 
p^tieal affaara, in things useful mid utilitarian. He 
did not pumieAci^CB for fruth’s sake, but for the sake 
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of meeting needs of daily life. Yet he made a ^lendid 
contribution, which would some day serve as an incen- 
tive and a heritage for those outstanding scientific 
pioneers, the Greeks. While the Egyptian had no ra- 
tional theory or hypoihesis of the heavens or of <he 
beginning of things, regarding such speculation upon 
abstract questions as of little or no practical value, 
still his achievements in tiae fields of astronomy, archi- 
tecture, engineering, mathematics, irrigation, agricul- 
ture, and medicine are among Ihe great early land- 
marks in science. 

Greece was tiie greatest scientific nation of tiie an- 
cient world, building on Babylonian and Egjrptian 
foimdations. But instead of utilizing science to serve 
the interest of religion, or for the invention of devices 
for practical living, the Greeks sought the discovery of 
great truths, laws, and principles of science. The 
Babylonians and Egyptians had been concerned chiefly 
with applied science, whereas the Greeks went back to 
theoretical orpins, to pure science, and thus laid the 
foundations for unlimited scientific growth and 
progress. 

Thales, a prime mover in the bringing of Oriaital 
science to Greece, was a pioneer both as philosopher 
and as scientist. B[e sou^t an explanation of the 
origin of the imiverse and of life in natural causes, not 
in supernatural decrees. From Babylonia he secured 
the astronomical reconis, and by their analysis he was 
able to teach the Greds how to predict eclipse as the 
Babylonians had done centuries before. Thal^ trav- 
eled widely, spending consideraMe time in Egypt 
studying methods of astronomi<^ observation and re- 
cording of events, and the application of geometry in 
the reestabliriunent of landmarks after an overflow of 
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the Nile. Introdacing tibese applications of Oriental 
science into Miletus, and iiience into Greece, Thales 
continued his studies, advandng hypotheses that the 
earth was a circular disk floating on water, that the 
heavenly bodies were not deities but bodies of fiery 
matter, and that water was the universal principle of 
nature. A fellow scientist at Miletus, Anaximenes, dis- 
puted the water theory and advanced the hypothesis 
that air was the first cause of all things. Anaximaader 
modified both theories by asserting that the fibst prin- 
ciple was an animated mass of a nature between water 
and air. Thus we enter upon the first era of pure 
science. 

IVthagoras, another Greek, spent some time in re- 
search work in Eg 3 T)t and later settled in Italy where 
he founded a school of thinkers. He came to &e con- 
duaon, astounding for his day, that the earth was a 
^here, and revolved, on its axis completely every 
twenty-four hours. The bade elements of the earth 
were thought to be water, air, fire and earth. Par- 
menides confirmed Psrthagoras’ conception of a world 
Inhere. Anaxagoras found in the nding principle of 
the universe a “world-ordering mind.” He taught that 
m the beginning all was chaos, and intelligence set all 
things in order. He became one of the first martyrs of 
science, for he was fined and exiled few daring to teach 
that the sun was not a god and that there was a 
Suprmne Intelligence in the universe. 

The father of Greek medicine, Hippocrates, set forth 
the seimtific truth that disease was due to natmral 
caus^ and must be cured by natural means; it was not 
due to the pu3aishment of the god^ or to demons, and it 
could not be cured by exordzing rites; th^ must 
a eardul study and ohservatioa d melhods. 
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and disease was in great measure to be cured through 
nature herself. 

Aristotle, the father of the science of zoology and the 
greatest of all Greek scientists, was most outspoken in 
his belief that fbe earth was round, although his rejec- 
tion of the doctrine of the earth’s motion impeded 
science for years. He was a prolific writer on scientific 
subjects, recording and evaluating the discoveries of 
astronomy, tracing in his work on zoology a continu- 
ity from the lowest plant to the highest animal, noting 
the twilight zone of plant and animal life where abso- 
lute classification seemed impossible. He also assm- 
bled Ifffge collections of botanical and zoological 
^ecimens for research work. 

Taken as a whole, his work represents the cul- 
naination of the scientific genius of the Hellenic 
race. He was the first individual of whom it is 
recorded, tbat he took notes and collected hooks, 
iffith a view to an encyclopcedic organization of 
existing knowledge. . . . He was the greatest S 3 rs- 
tematizer of knowledge that the anciait world pro- 
duced, and was in general the founder of most of 
the sciences which originated in Hie ancient 
world.* 

One of Aristotle’s pupils, Theophrastus by name, be- 
came interested in plants and as a result of a study of 
five hundred giedmens, which he classified as trees, 
herbs and Hirubs, he gained the title of father of 
botany. 

Wh^ Alexander the Great conquered Greece, and 
the i^irit of liberty and freedom in scientific pursuits 
vanidied, the research work was transferred to Alex- 

* W. C. Curtis, Science and Human Affaimj pp. Z4r^. 
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andria, where from 300 b.c, for seven hundred years 
Greek science had its headquarters in the city museum 
or university, which was equipped with a wonderful 
library and with dining hall and lecture rooms. The 
curriculum included such subjects as “healing art, 
anatomy, mathematical science, geography and aslron- 
omy.” After three hundred years of scientific progress 
in Greece, Greek science returned to the land where 
Thides had received his inspiration, to add to the early 
Egyptian science of applied knowledge the ^irit of 
pure science, which is the spirit of progress. 

The Alexandrian museum represents the earliest in- 
stitutional attempt at the systematic organization and 
ejcto3sion of scienlific knowledge. The science of Alex- 
andria did not restrict itself to observation, but relied 
also on e:^erimentation. 

Archimedes, a leader in the realm of mathematics, 
discovered the principle of the lever, and also the 
weight of bodies immersed in water. He was the first 
to measure the specific gravity of different substances. 
He made important ccmtributions to algebra and geom- 
etry and laid the foundations of mechanics. Euclid, 
another great mathematician, wrote his thirteen 
volumes on The Elements of Geometry, a model for 
eleam^, brevity and accuracy. 

The Gred: astronomer, Aristarchus, discovered that 
night and day are caused by the earth turning around 
on its axis every day. He believed that the sun and 
fixed stars wa’e immovable but that the earth traveled 
around the sun. 

Eraristmtus and Heroihilus, Alexandrian phymcians, 
became the founders of the science of anatomy. They 
eesducted extended ^perinrents in the dissection of 
human boK^bs, carefully reccu'ding their Kssults. Era- 
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tosthenes was the supreme pioneer in devdoping the 
science of geography, mapping the known world and 
describing the lands of Europe, Asia and Africa. He 
attempted to measure the circumference of the earth 
and is noted chiefly for “having laid down the first par- 
allel of latitude.” He was the librarian of the Alexan- 
drian library and established the foundations of mathe- 
naatical geography. 

The precession of ihe equinoxes was discovered by 
Hipparchus, although he did not know that it was 
caused by the stm and moon. He made a star cata- 
logue of a thousand stars, which served as Ihe standard 
for nearly sixteen hundred years. He also determined 
the length of the year within ax minutes of complete 
accuracy. He is given credit for lasdng the foundations 
of the science of trigonometiy. Ptolemy used the dis- 
coveries of Hipparchus as the basis for his astironomi- 
cal studies some years later. 

Claudius Ptolemy, the disciple and successor of Hip- 
parchus, in the second century An. formulated the first 
complete treatise on the science of astronomy of his 
day and age, entitled The Almagest. Although a geog- 
rapher as well as an astronomer he is best known as 
the founder of the Ptolemaic system of astronomy: the 
explanation of the movements of the sun, stars and 
planets which suppose the earth to be stationary in 
tile center of the universe. His work was the standard 
authority for almost fourteen himdred years, and no 
important astronomical advance was made far nearly 
a thousand years. Astronomer, geograpiher and math- 
ematician, Ptolemy held that the earth was the center 
of the univane, and that the sun, moon and stars re- 
volved about the earth daily. Inspired by discoveries 
in Babylonia he founded a world-famous school of 



30 CHBISTIANITY m A WOELD OF SCIENCE 

science, endowed with a magnificent museum and 
library. 

The Greeks w^ the first to separate science from 
religion. Instead of invoking deities or cajoling spirits 
they su^ested such first principles as air, fiire, water, 
number, mind and atoms. Their aim was to discover 
the facte of nature, for they were not primarily con- 
cerned about origins. The foundation for their science 
was the method of observation, limited experimenta- 
tion and organization of results, but their discoveries 
and inventions were at times incomplete and inaccu- 
rate due to the mingling of speculation with scientific 
observation. Not having the tools and instruments for 
more accurate testing they gave the best they had, a 
wonderful contribution as far as it went, requiring, 
however, adjustment and correction by scientists of 
later ag^. While the scientific heritage left by the 
Greeks is superb, their philosophical and literary con- 
tributions are even greater. The gift of speculative 
philosophy dominated their life. While their forebears 
in science in Babylonia and Egypt were specialists in 
applied science, correlated with magic and religion, the 
Greeks were specialists in pure sciaice correlated with 
philosophy. 

The Greek religion at first was concerned with a host 
of spirits, good and bad, whose favor must be won or 
hostility avoided. Ihe sky, the earth, the sea, moun- 
tains, tre®, springs, forests, and rivers all were pos- 
sessed by spirits, whose sway and power ware limited 
to their own realm and functional activity. These 
spirits grew into gods and goddess^ of nxajor and 
minor importance. Powers resident in the objects and 
forces of nature wafe clothed with the attributes of 
mankind, and as surii b«:ame the protectii]g deiti^ of 
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cities and towns and communities. As impersonal 
spirits thus evolved into personal deiti^ the number 
and importance of their functional activities greatly 
increased. By a process of religious elimination, in an 
evolutionary competition, the major gods emerged in 
supreme control, with the tisy deity, Zeus, as rel%ious 
emperor of the Greek pantheon. As fear held less sway 
among tiie Greeks than among the Babylonians and 
Eg 3 ^tians there was little f^ of tiie spirits and 
deities; but side by tide witii tiie expression of free- 
dom, of beauty and of friendliness in Greek life, and 
in the life of the Greek deities, were the baser aspects 
of human life, and the vices and crimes of which men 
were guilty were thought to be a normal phase of the 
life of the gods. 

The deities wea^e supposed to be in constant commu- 
nication with tiieir worshipers. The institution of the 
oracle was established, and trances and mystic rites 
SCTved to transmit the will of the gods, throu^ tiie 
mediation of priests and priest^s^, to the worshipers. 
The interpretation of dreams, of lightning, of the wind, 
and the rustling of the leaves of the sacred oak, was a 
means of asc^taining the will of the deities. The im- 
moral and dishonest deeds and words of the gods came 
to be questioned, and a minority of the Greeks added 
morality as a basic ^sential in the character of the 
gods, but more and m<^e the^ thou^tiul Greeks 
turned to philosophy and neglected the religion of 
their fathers. Others, awakmied by a sense of un- 
worthiness, in ord^ to establitii personal relations with 
the gods supported an emotional type of ftith drama- 
tized as "the Mysteries,” which offered an intimate 
communion with deity that c^ out sin and assured 
purity and happiness. But the orades and the mys- 
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teries did not provide a cosmogony that would satisfy 
the kesQ Greek intellect. In seeking for an explana- 
tion of the origin and functioning of the world, of 
humanity, and of deity, philosophy and science discov- 
ered that there were feed laws in the universe, and 
Greek religion from its very nature was powerless to 
protest. There was no sacred book ihat was authorita- 
tive, no dominant theology, no universal system of reli- 
gious education, no intrenchment of a powerful heir- 
archy or priesthood. Homer had provided in earlier 
times a theological coMuogony of a flat disk earth, com- 
pletely surrounded by a large riva*, out of which the 
heavenly bodies emerged each day and to which they 
daily returned, and Hesiod had sponsored a somewhat 
amilar view of things. But such cosmic theories did 
not greatly hamper the speculative philosophers and 
observing scientists, who were given free rein in tbeir 
effort to discover the natural laws that were instrumen- 
tal in the origin of the universe and stiU were opera- 
tive. Thus the supernatural declined as the natural 
conceptions grew. The Orphic poets tried to give the 
Gredk world a cosmogony in which Zeus was the 
primal source, the creator, the controller of the 
heavens. Hie earth, humanity, and the forces of nature. 
Dionysius was likewise made supreme in creation. But 
these attempts at theological explanations of cosmic 
origins did not succeed. 

When the West finally seized Greek science learning 
bec^e virtually forbidden. The East nominally 
taught it. Mid prraerved it; while the W^t nonounally 
preserved and strai^tway forgot or lost it. The Greek 
love of philosophfeal speculation was turned fiom 
sdenee to the making of Christian theokgy and creeds, 
and dilutes and councils of the church b^peak the 
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activities of nmay ex-Greek scientists and philosophers. 
Things turned out, indeed, nauch to the disgust of the 
Western church, whose aim in wiping out science was 
to remove the cause of heresy, which resulted from 
theological speculation. The church in the W^t was 
mainly interested in practical organization and erspan- 
sion, following the characteristic Roman bent. 

Gradually the applied scientific ^irit of the Romans 
and the hostility of the Christian chtirch standardized 
and mummified the achievem^ts of Greek science, as 
the free spirit fied first to Alexandria, and then to 
India, to be revived centuries later by the Arabs in the 
Middle Ages. The ^iiit of freedom of inquiry, and 
love of truth for txuth’s sake, received the first parar 
lyzing stroke when Alexander the Great conquered 
Greece, the second stroke when Rome incorporated 
Greece in hra* empire, and the third when the Christian 
chmch became theologically and administratively 
supreme in the Roman world. 

Thus the era of the decline of Greek science is largely 
sjmchronous with the age of the prosperity of Roman 
science. 

Rome adopted the applied scientific q)irit of the 
Babylonians and Egyptians rather than the pure scien- 
tific spirit of the Greeks. The Romans wore interested 
in the utilitarian aspects of »;ience as applied to prac- 
tical daily activiti^, not in the pursuit and discovery 
of truth or in the abstract formulation of thecaies in 
order to explore principles and lawa 

The Gredk mind was essentially ^eculative and 
philosophical, given to abstract, creative, scientific re- 
search. Rome went to the school of Greece and 
absorbed Greek culture and science, but the Greek love 
of peculation, <rf theorizing, of qu^tioning, and of 
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probing, never gained the ascendancy in the Roman 
empire. The Romans were imitators raiJier than crear 
tors in the field of science. 

The Roman mind was characterized by utilitarian- 
ism, practicality and pragmatism, and as a result in the 
realm of applied science the Roman genius holds sway. 
Whatever would benefit the empire was utilized to the 
utmost, and applied science is therefore expressed in 
migh ty building achievements, parahelmg tihose of the 
temples in Babylon and the pyramids in Egypt. The 
building of cities of roads, and military works — city 
walls, triumphal arches, temples, palaces, theaters, 
amphitheaters, baths, fortrei^es, bridges, and aque- 
ducts — ^these are the scientific engineering achieve- 
ments of the Romans. Law, political administration 
and applied science are natural expresdons of the 
Roman mind. 

There were but a few minor creative scientists in 
the Roman Empire, and they were either of Greek 
nationality or large borrowers from Greece. Rome, 
however, was not hostile to Greek pure science; die 
was merely indiffereit to it. Her administration of 
law and order afforded for a time an admirable chedc 
upon the barbarians, who otherwise would much earlier 
have swooped down and wiped out the scientific cen- 
t^ at Alexandria and elsewhere. 

Strabo, a Greek, a noted scientist of the Roman 
world, wrote a treatise on geography in seventeen 
volumes, embracing both a general .summary of the 
works of previous writers and a record of the author’s 
own tiavds. Strabo hdd to the belief that the earth 
was tiie emiter of the universe, that it was immovable, 
and that aroimd it revolved the sun, moon, and stars. 

Pliny, the Roman naturalist, wrote a series of tiiirty- 
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seven books on natural history, rather an encyclopedic 
compilation than a creative work of scientific research, 
revealing the borrowing and imitative spirit of the 
Roman scientists. The work treats comprehensively 
of the sciences of astronomy, biology, geology and 
chemistry, 

Galen, another Greek, was the most famous physi- 
cian-scientist of the Roman world, receiving his medi- 
cal training in the Greek schools of medicine in Alex- 
andria and Pergamum. A wide traveler and student, 
he finally was appointed court ph 3 nsi(aan, serving the 
emperors Marcus Aurelius and Commodus. He dis- 
covered two sets of nerves, the nerves of sensation and 
of motion. He elaborated a theory of medicine, with 
the result that his medical rules became the unchange- 
able standard and authority for the Middle Ages, as 
Ptolemy had become the standard for astronomy. But 
in the main Gkden was more a compiler of Greek learn- 
ing than a creative medical scienri^. 

Lucretius, an outstanding Roman poet, was the 
autihor of a poem. Concerning the Nature of Things, 
which is of sciMitific value, even thou^ it is in reality 
an exposition of philosophy. He su^ests the origin of 
the world from atoms in motion, the progre^ve pro- 
duction of life by spontaneous generation, the evolu- 
tion of man from an animal ancestry, the devdopment 
of language from animal sounds, the origin of religion 
from dreams, but his chief scientific contribution is his 
distinction between superstition and magic on the one 
hand and reason and the laws of natme on the other 
hand. 

Julius Csesar reformed the calraidar, intiroducing the 
Julian calendar, the year consisting of 365 days with 
an additional day in February every four years. He 
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also began a suirey of the empire which was not com- 
pleted imtil the age of Augustus. His assassination cut 
short his vast engineering plans, including ibe rebuild- 
ing of the city erf Rome, the construction of new roads, 
and the digging of a sea canal through the Corinthian 
isthmus. 

In the field of architecture the Roman Vitruvius was 
the author of a text that became the supreme authority 
for architects not only in the rogn of Augustus but 
down through the Middle Ages to the Renaissance. It 
is a compilation of the work of earlier Greek and 
Roman authors plus an original contribution. A 
Roman army engineer who had traveled much and had 
wide military and building experience, JVontinus by 
name, wrote a book on the waterworks of Rome. 

Many were the mechanical inventions, the construc- 
tion, building and engineering achievements of Rome. 
Many also were the compiled works which she pro- 
duced, works based on Greek authors, with little or 
nothing in the way of Roman creative additions 
thereto. The great structures — military, civie, reli- 
gious — ^are Rome’s applied scientific gifta 

What was the nature of tihe religion of the Romans, 
the characteristics of that faiih and its attitude toward 
science? Before coming in contact with the pantheon 
of Gredk deities the Romans possessed a faith that 
peopled the objects and activities of nature with 
q)irits, each with a particular function. These spirits 
graduated into the class of deities with the same or 
added functions, and these deities were not completely 
humanized as was the case in Greece, but rather re- 
mained va^e, shadowy, a sort of impersonal beings. 
'Hm functiems of these ^irits and later spirit-deities 
related to the home, to agriculture and stock rai^g. 
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and to war. Eversrthing and every aet to the Roman 
possessed a mysterious and supernatural significance. 
There was no need of images of the gods, since every 
object and activity was the dwelling place of a deity 
and expressed that duty’s will. Worship aimed at win- 
ning the favor and averting the disfavor of the gods. 
The deiti^ were thought evra* to be revealing their 
wi^es in agns. Worship consisted in correct and exact 
observance of ritual. 

There arose two classes of reBgious ofl&cials: pontiffs, 
who had charge of the general administration and 
supervision of religion, the ritual, festivals and calen- 
dar dates; and the augurs, who were diviners, or the 
interpretera of the omens of the deities, such as the 
flight of birds, the appearance of the entrails of ani- 
mals, lightning and thunder, etc. The Roman’s rdi- 
gion was essentially legal, political and practical. These 
officials of religion were elected and controlled by tiie 
state. No theological or specialized training was a 
prerequisite. They were elected to administer with 
precison the religious ritual, for the welfare of the 
state. There was no opportunity for the domination 
of a hereditary and powerful priesthood, dictating the 
policies of state. The Romans had entered into a con- 
tract to worship certain deities by means of ritual, 
sacrifices, and festivals, in return for the specific aids 
to welfare each god was empowered to bestow. The 
essence of religion was solemn and binding ceremony, 
with the purpose that the will of the gods might be 
determined before entering upon any important aet 
in the life of a person or the state. 

Religion was never a dominantly exclusive affair in 
Rome. Th^ was ever a tolerance of foreign gods, an 
admission of the important functions of non-Roman 
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spirits and deities in assisting other peoples. Naturally 
as tihie empire came to embrace one conquered nation 
after another, the deities of these conquered peo- 
ples were hospitably incorporated in the Roman 
paniheon. Gods from Etruria, Greece and ihe Oriait 
received the official stamp as belonging to recognized 
faiths or having their rightful place in the federation 
of religions. The Greek idea of deity, the definite 
humanization and repres^tation by a statue or image, 
came to supplant the impersonal conception of the 
older Romans. Later there was added the wordiip of 
the (Mnperor, a kind of a state patriotism with appro- 
priate ritual Themysteryreligionsbecame very popu- 
lar, and many intellectuals became deeply interested 
in the Stoic and Epicurean philosophies. Babylonian 
astrology exploited by Chaldeans or Orient^ magi 
came into vogue to interpret title individual’s future 
and destiny. Judaism had spread throughout the 
empire since the Jews had migrated into every city 
and hamlet for purposes of trade and commerce. With 
such a medley of faiths, of deities and types of ritual 
and beliefs, there was no unified attitude toward 
science. Rdigion and science in Rome were instru- 
ments of the state, and the thoroughgoing practical 
nature of ea(h precluded any dash regarding cos- 
mogony. 

Yet faetcMra and influences were leading toward the 
disintegration of science which was to accompany the 
fall of the Roman Empire. The Roman attitude to- 
ward pure science had greatly lessened the interest in 
scientific research. The conquest of Greece by Alex- 
and^ the Great and later by the Romans had unc^- . 
mined the Greek devotion to freedom of thou^t and 
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inquiry and the pursuit of truth for truth’s sahe. The 
one-sided Roman loyalty to the state, militarism, dav- 
ery, the development of urban at the espense of rural 
life, the prevalence of malaria and other diseases, race 
suicide, depletion of the best blood through wars, politi- 
cal rivalries, soil-exhaustion, immorality, divorce, in- 
fanticide, the erudties of the arena and the ondaughts 
of the barbarians, all combined to wreck the Roman 
Empire and with it the civilization, the culture, and 
the science of the Graeco-Roman world. 

The swooping down of the barbarians upon Rome 
and the subsequent jealous wmngling among the trib^ 
over the final allotment of their booty cast the spell of 
the Dark Ages over Europe, a time of lawlessaess, de- 
struction, and violence, the diock of which was fdt for 
almost a thousand years. The one outstandiug insti- 
tution that successfully withstood Roman persecution, 
barbarian insults, and debasing morals was the Chris- 
tian church. There was little time for the defenders of 
the empire, the hunted Christians, or the primitive bar- 
barians to develop either pure or applied science. Not 
only was there no time for such pursuits in the Wrat, 
but there was little or no interest in science. Gradu- 
ally, however, the growing church whieh was to be the 
arbitrary authority and power in the Middle Ages 
evolved attitudes toward all institutions and activities 
of life, including an unfortunate attitude toward 
science. On the model of the Roman system of admin- 
istration of law and order the church built a magnifi- 
cent ecclesiastical organization, e^edaRy in the West. 
Building on the philosophy of the Greeks the church in 
the East developed an elaborate theology. The church 
first favored and then condemned ancient science. 
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finally tola:ating a standard dieory and practice of 
sciraice that conformed to its theology and beliefs, its 
sacred books, council decrees and creeds, approving 
Babylonian-Hebrew rather than Graeco-Roman science 
as its standard. 



CHAPTER n 

HEBREW SCIENCE AND CHRISTIANITY 

The Hebrews inherited and shared the science of the 
ancient world. Tbey were not destined to be pioneers 
of primitive applied science as were Hie Babylonians 
and the Egyptians; nor were they to be leaders in the 
realm of pure science as were the Greeks, or parar 
mount as adaptors of applied science as ware the 
Romans; yet the Hebrews were not unacquainted with 
the scientific learning of the Mediterranean world. 

The achievement of a noble monotheistic religion 
was the supreme contribution of the Hebrews, a reli- 
gion which would outgrow pol3dheism, astrology, and 
magic, and throwing off tribal limitations would toally 
assume a universal character. Religion placed in sub- 
jection to it all scientific, artistic, philosophical and 
educational interests, and truth was sou^t not for 
truth’s sake but for the sake of knowing and doing the 
will of deity. The Hebrews did not think in terms of 
secondary causes such as natural law, but rather in 
terms of first cause or deity, at work directly or indi- 
rectly through divine creatures, spirits and human 
beings. They were interested in science and the world 
of nature primarily as mi aid to religion, and while not 
minutely exploring the natural world they adopted and 
adapted the science of an ancestral nation of the 
Orient, rejecting a large measure of magic and supor- 
stition while naively reading the agency of deity into 
the accepted science. 
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The Hebrews were originally nomads of tiie desert, 
tending -thrar sheep, living in tents, engaging in blood- 
revenge feuds, worshiping in fear many deities thought 
to dwell in rocks, fountains, trees, mountains, animals 
and heavenly bodies. Gradually these manifold spirits 
became unified and personified, and each clan or tribe 
entered into a covenant with a major ddty, to wor- 
ship and support that god in return for security and 
protection. As the tribes wandered from the desert 
to Babylonia or Egypt or Sinai or Canaan they fre- 
quently adopted such deities as seemed then to be 
needed, due to environment, occupation, the peculiM* 
forces and activities of nature, and the enemies to be 
encoimtered. They also dropped by the waywde the 
deities that were no longer of service to them. In con- 
nection with this process of religious addition and sub- 
straction, so common in the life of ancient peoples, it 
was most natural that in a time of stress and storm, 
when a great crisis confronted a tribe or tribes, a cove- 
nant or contract ^ould be entered into with a new or 
an old ddty, to secure needed help and support 

Driven by famine in their desert wanderings to the 
vicinity of the fertile valley of the Nile, a number of 
Hebrew tribes established friendly rdations with the 
E^qrtians. Years later a Pharaoh pressed them into 
arduous servitude, to complete his extorsive engineer- 
ing and building projects. Rraenting the cruelty of 
one of the Egyptian labor overseers, a Hebrew com- 
mitted a Clime and fled for his life to the Sinai region, 
where he ^eit years of exile with the taibe of Midian- 
ites. Here Moses entered the employment of a priest, 
Jethro by name, and naade such a favorable impression 
upon his employer that he gave to him his daughter in 
marriage. All the while in the d^ert solikides tendiag 
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sheep, or in the companionship of the priesliy family 
or the social and religious life of the tadbe, this Hebrew 
was coming to know intimately the deity of Midian, 
the desert-storm deity of Sinai, Yahweh. 

Sinai was a sacred land, presided over by the deiti^ 
of storms, mountains, mines and laws, long before the 
arrival of the Hebrews from Egypt. The Egyptian 
deities who were tire officially del^ated guardians of 
the mountains and mines of Sinai were Supt, the hawk 
god, and Hathor, tire sky goddess. The Babylonian 
deity. Sin, the moon god, was the guardian of law and 
was associated with Sinai, supposedly giving the name 
to this region. The Midianites and otiis: tribes in this 
area worshiped a chief desert-storm deity who ex- 
pressed himself in thimderbolts, li^tning, clouds, rain 
and earthquakes. The Babylonians preserve a tradi- 
tion of tire giving of a code of laws by a deity whose 
abode was a sacred mountain. The civilization, cul- 
ture, religion and science of Babylonia had profoundly 
influenced Canaan and the Sinai region for many years, 
and the Hebrews were about to enter these two areas. 

In^ired by the conviction that Yahweh, the d^ty 
of might, would free the enslaved Hebrews, and tiust- 
ing in his strengfh, Moses led forth tibe Hebrews from 
Eg3pt to Sinai, the sacred abode of the deity. Here 
Yahweh was formally presented to the Hebrews by 
Jetiuro, tile priest of the Midianites and Yahwtii’s diief 
representative. Jetiiro tiiereupon officially <^ebrated 
a sa(a:iflcial sacrament in tiie presence of the Hebrews; 
Moses led the Hebrews in the formal ratiflcation of the 
covenant witii Yahweh; and the Midianite deity of 
war, because of his deliverance of them from Egypt 
and his power to enable them to conquer Canaan, be- 
came the outstanding god of the Hebrews. This sug- 
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gests a military alliance with tibe Midianites, for later 
the Kenites, a branch of the Midianites, were allies of 
the Hebrews in Canaan. 

Moses was in no sense abolidiing the other deities 
worshiped by the Hebrew tribes and establishing mono- 
theism. Yahweh was to enjoy supreme but not ex- 
clusive worship, as the powerful super-god of war, and 
in turn he was to give fecial consideration and protec- 
tion to the Hebrews. Yahweh was tbe chief deity, 
uniting Hie tribes, and in such a position was in direct 
line of succession for exduave wordiip and monothe- 
ism, but from the thirteenth century, when the Ho- 
brews entered Canaan, to the reform of Josiah in 621 
B.c. polytheism and idolafay existed side by ade with 
the wordiip of Yahweh. There was a vigorous and 
ever-growing minority of exclusive Yahweh supporters, 
who insisted upon the abandonment of other gods, 
and finally in 621 b.c. the wordiip of Yahweh became 
the official religion of the Hebrews. 

When they entered Canaan the Hebrews were con- 
fronted with a civilization much older and higher than 
their own. Here were cities fifteen hundred years old, 
stotegically located, fortified by strong walls; and 
here were warriors who knew well the arts of warfare. 
The government was stable; the people lived in well- 
appointed houses, tilling their fields, plying their tr^es, 
engaged in commerce. There ware professional litOTary 
men who could read and write. The people wore 
clothing of woven wool The Canaanites had laws, tra- 
ditions, culture and rdigion. 

The civilization of Canaan was based on the much 
older culture of Babylonia, which traced its records to 
about 4500 b.c. As early as 2200 b.o. Babylonia was 
Hie economic, scientific and religious cmiter for all of 
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western Asia, including Canaan. Even down to 1358 
B.C. Babylonian naight was felt not only in Canaan but 
even in Egypt. Babylonian soldiers and traders had 
carried with them to Canaan the civilization and cul- 
ture of their native land. They brought the achieve- 
ments of law based on tiie remarkable code of Ham- 
murabi of the twenty-first century b.c., which in turn 
was based on older codes. Tbey brou^t the accom- 
plishments of science: mathematical skill, astronomical 
observations, architectural knowledge of the rotmd 
arch and vault for buildings, and medical technique. 
They brought also their religion, their astrological and 
naagical arts, and tbeir cosmogony. Thus Canaan in- 
herited the ancient and advanced civilization of 
Babylonia. 

The incoming Hebrews were a striking contrast to 
the Canaanite inhabitants. They were in the infancy 
of their national existence, having no records that went 
back further than about 1275 b.c. and do absolutdy 
authentic records earlier than the ninth century b.c. 
They entered Canaan as a rough, unlettered crowd of 
tent-dwellers and herdsmen, clad in sheepskin. Their 
background was that of the desert and of Egyptian 
slavery. They were without the higher arts of civiliza- 
tion. Their religion was pol 3 d.heistic, with a mountain 
deity, adopted as a tribal act of military nec^sity and 
intOTtribal unity, in a position of preeminence. They 
had no science, no art, no written literature, no code 
of laws, no cosmogony; they could not read and write. 
They were about to enter a Babylonian-Canaanite 
school. Those who settled in the north of Canaan, 
where town life was well established, proved to be ex- 
pert assimilators and adapters, while those in the 
south clung to the old desert custonas, refuang to leave 
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their tents and ^eep. Thus a natural cleavage and 
two distinct types of tradition arose among the He- 
brews in Canaan. Those in the north adopted the 
higher civilization and intermarried with the Canaan- 
ites, wiili the resulting racial acquisition of ihe Hittite 
countenance. They built houses, wore clothing of 
woven wool, entered into business and commercial in- 
tercourse, and were blending their religion with that of 
the Canaanites. They came in contact with Baby- 
lonian law, science, literature, traditions and cosmog- 
ony. Many stories were transmitted to them by the 
Canaanites— Babylonian legends with Canaanite mod- 
ifications — ^and there were also Babylonian traders 
traveling through Canaan who related legends at first 
hand. 

Babylonia was the supreme teacher of science in the 
land of Canaan, and in turn became the instructor of 
the Hebrews when they entered this land through 
piecemeal conquest and a tolerated assimilation. For 
a long time it was a question whether or not die He- 
brews would be completely absorbed by Babylonian 
culture. What would the Hebrews do with a Canaan- 
ite polytheistic religion accompanied by debasing rites; 
an elaborate of astrolc^, a well wrought-out 

technique of magic, and many wonderful scientific 
di«!overies and inventions ; ancient traditions explain- 
ing the OTigm of the universe, of humanity, of catas- 
trophe, and institutions? 

The Hebrews were engaged in the tremendous taric 
of adiieving monotheisno. They struggled against 
polyiheisn and the iniquitous ceremonie. They 
fimght asteology and magic, and rince science was 
deeply affied to supoistition they made it of secondary 
hnportance, utifizing only what mi^t be incorporated 
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into the concepts of a monotheistic faith. As a result 
the ancient traditions of the origin of the world and 
of life were retained in their primitive prescientific 
structure, die diiect agency of Yahweh, now conceived 
as the one supreme and only deity, being substituted 
for the innumerable deities of the Babylonians. The 
fundamental feature of Babylonian faith, that religion 
was to be central in all phases of life, also was re- 
tained. Whatever science remained in the Hebrew 
scheme served primarily to explain religion or to inter- 
pret the will of deity. 

"When and how did die Hebrews acquire the science 
of die Babylonians? The ancestors of the Hebrews 
came originally from Babylonia. The culture of Baby- 
lonia had long dominated Canaan before the Hebrews 
began their conquest, and following the conquest the 
Hebrews absorbed this culture most completely. Some 
centuries later noiany of the Hebrews were carried cap- 
tive to Babylon. It is natural therefore, from these 
many contacts, that the Hebrews should have acquired, 
directly and indirectly, the Babylonian world view, 
cultur^ traditions and early code of laws. The stories 
in the Hebrew genesis of the creation, the flood, the 
sabbath, and the tower of Babel find striking parallds 
in what has been termed the Babylonian Genesis. Sev- 
eral explanations have been su^ested: 

One thecay is that the Hebrews acquired Babylonian 
science after the conquest of Canaan. Since the civili- 
zation, culture and iuQu^ce of Babylonia had fcHr cen- 
turies been dominant in Canaan, and tinoe the He- 
brews so thoroughly adopted the Owiaanite customs 
and maimer of life, rising as they did horn a lower 
nomadic stiige of living to that of a h^er {^cultural 
Me, it is obvious that Babylonia, the scientific teacher 
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of Canaan, was also tie teacher of the Hebrews, though 
allowance should of course be made for Canaanite 
modifications of the Babylonian heritage. 

A second theory supposes that Babylonian science 
was acquired by the Hebrews after they were exiled to 
Babylon. In this period their religious leaders, having 
ample time at their disposal, may have written a reli- 
gious history of their nation; or they may have writ- 
ten this history upon their retiun to Jerusalem. At 
any rate the suggestion is that coming directly into 
contact with the magnificent civilization and science 
and world views of the Babylonians they revised their 
own traditions, bringing them up to date but carefully 
eliminating all traces of polytheism in their effort to 
establish a pme monotheistic faith. 

A third explanation is to the effect that the Baby- 
lonian science itself goes back to a tradition which 
was common to both Babylonians and Hebrews. This 
view that the two accotmts represent different develop- 
ments from an earlier tradition is supported on the 
grounds of the ^treme divergence in their spirit and 
essential statmnents, the one presmiting a realistic 
polytheism and the other an idealistic monothe- 
ism. 

There is finally a fomth suggestion that the Hebrews 
made Babylonian science their own before and during 
their enslavement in Egypt. The Semites, of which 
race the Hebrews were one of the important repre- 
^ntatives, in their wanderings in earlier ages had set- 
tied in the Babylonian region. Through oral trans- 
mi^on traditions ^reading from tribe to tribe might 
ea^y have readied the Hebrews. That Moses and 
the Hebrews would become acquainted with the Baby- 
lonian scientific views in Egypt, dnce Babylonian in- 
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fluence was wide^read even in the Nile valley, is ala) 
not unlikely. 

Whether the Hebrews derived ihetr science from a 
pre-Babyloxiian source, from Babylonia remotely 
through nomad tribes, whUe enslaved in Egypt, ait&r 
the conquest of Canaan, or directly while in radle in 
Babylon, the fact remains of the ovrawhelming sim- 
ilarity of the Hebrew and Babylonian world views and 
primitive scientific accounts of cultural origins. 

The Hebrew account of creation is a monothdzed 
and moralized version of a Babylonian or pre-Baby- 
lonian record. The order of creation in the second 
chapter of Gen^is corresponds to that of Ihe Baby- 
lonian day tablet. The Hebrew institution of the 
Sabbath corresponds to the Babylonian Shabattum, 
which was observed the seventh, fourteenth, twenty- 
first and twenty-eighth days of the lunar month. The 
story of Noah and the Mood, of the tower of Babel 
and the dispersion of the nations, of Moses’ birth and 
exposure, have Babylonian clay tablet parallels. The 
Hebrew cosmogony of Gen^is I, and of the Psalms, 
the Prophets and the wisdom literature, reveals kin- 
ship with the Babylonian cosmogony of the seven tab- 
lets. The language of Syria was at one time Babylonian. 
Solomon’s temple was built in imitation of Babylonian 
models. The same influence is revealed in the des%ns 
of fabrics, pottery and sculpture. Even the religious 
institutions of the Hebrews show Babylonian influ^ce, 
as do also the utensils used in their rituaL There are 
striking parallds in the ordras of the priesthood and 
the lands of sacrifice offared, while the golden candle- 
stidr and the table of shewbread in the Hebrew temple 
had their Babylonian countaparts. There is an in- 
direct relationship betweai the famous ancient law 
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code of Hammurabi aud the Mosaic code which came 
centuries later. The Hebrews were not the only race 
revealing such conspicuous parallels, for tiie civilizar- 
tion of the Phoenicians also shows a striking similarity 
to that of Babylonia. 

The Babylonians pursued their scientific interests 
as an important phase of their religion, and in a sense 
they were never able to differentiate the two. They 
were vitally concerned about science that they might 
understand and predict the morrow of human destiny 
— royal, social ot personal. 

The Babylonian cosmogony depicts a fiat earth, rest- 
ing upon and surrounded by an ocean. Encircling the 
ocean which surrounds the earth is a high wall that 
serves as a foundation to uphold the solid vault, or 
dome, of the firmament over the earth. An eastern 
opening in the vault allows the sun to enter, and a 
western place of exit permits it to retire. Above the 
firmament is another ocean, whidi is the source of rain 
upon the earth, and above that ocean is heavan. 
Within the earth is the abode of the dead. The uni- 
verse originated from a chaos of water. 

The Hebrews inherited the world view of the Baby- 
lonians, replaced its polytheistic ideas with conceptions 
of a noble monotheism, and then transmitted it as a 
herit^e to Christianity. But the basic achievements 
of the Babylonians in applied science — ^their practical 
astronomy, mathematics, and the like — ^the Hebrews 
never pursued. Religion, not science, was to be the 
riiief world contribution of the Hebrews, and it is well 
that they stressed religion rather than a combination 
(ff sdence and religimi, mingled with superstition and 
ma^s. 

Tim Hetnew ccsmos consists of a stationary and flat 
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world, the center of tlie universe and resting securely 
upon a world ocean. Above the world is tbe sky or 
firmament, in which the sun, moon and stars are placed 
to give light and warmth to the world. Above the firm- 
ament is another ocean, which surrounds the firmament 
and connects with the ocean which serves as the world’s 
foundation. This coanos is a three-story apartment 
with Sheol, later hell, as the first story, the world or 
earih the second story, and heaven the third story. It 
was created by divine command, the achievement cov- 
ering a period of six da^ and nights. 

The Hebrews in their records speak of such a cos- 
mos. We read of the doors, pillars, and windows of 
heaven, the waters above the firmament, the comers 
of the earth, the foundations of the earth upon the 
waters. Thrare ware thus three abodes: heaven above, 
containing the manrions of God, His angels and the 
good spirits; Hie earth beneath; and Sheol below the 
earth, the place of departed igiirits, which evolved into 
hell, the place of devils, demons, and bad spirits. Such 
was the astronomical world view of the Hebrews. 

Mathematics, geometry and astronomy -were 
looked upon as the peculiar study of the Jews. 
These were considered as a natural sequence to 
sacred study and even fcamed a part of theolc^eal 
lore. Of ignorance in these respects it was said: 
“Woe to men who see, but do not know what thqjr 
see; who stand, but do not know on what they 
stand.” Such studies were supposed to lead to a 
more perfect knowledge of the CreatcMr. The study 
of the exact sciences was more cultivated in Baby- 
lon than in Palestine, and Chaldean and Persian 
elements found their way amongst the Rabbins. 
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and cult-cleanliness, gradually enlarged from con- 
tact and interrelation with different civilizations. 
. , . Besides the ph 3 ^cians and high priests, who 
acted as public health officers, there were also pro- 
fessional pharmacists and professional mid-wives. 
. . . The principal interest in these biblical dis- 
eases lies in the remarkable efforts made to pre- 
vent them.* 

Granting that the Hebrews availed themselves of 
the science of ancient Babylonia, through one source 
or another, why did this science not grow and develop 
among them as it did in Greece? What influence 
caused Hebrew science to remain static? 

The idea of the sacred is one of the outstanding fea- 
tures of the religion of the Hebrews. According to this 
idea deities and all persons and objects associated with 
them were classified as sacred, in contradistinction to 
that which was profane or secular. Deities, shrines, 
altars, priests, the religious ritual and ritualistic uten- 
sils, prophetic teachings and fundamental laws, to- 
gether with pictorial and written records and interpre- 
taticms of them, were all sacred. Persons or objects thus 
set apart from ordinary or secular persons and things 
were endowed with the power of holiness, were of great 
help or harm to humanity. This divine relationdiip 
was conceived at first in low, materialistic terms, but 
as the rdigion grew to a high spiritual stature, the 
conception was taransformed to embrace ideals of char- 
acter, moral purity, and perfection. Properly, to win 
the favor of deity and thus be blessed with hfe power 
(ff holiness was the purpose of the worrfuper. This 

*F. H. Gainaon, Introdtuiiott to the History of M^Udne, pp. 
SS4a. 
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required an absolutely ccorect technique, making use 
of charms, ^eUs, sacrifices, prayera, creeds, ritual, gifts, 
dances and music. The feeling of dependence upon 
deity ran the entire gamut of the emotions of fear, 
awe, reverence, respect, admiration and love. A moun- 
tain upon which the daty had revealed himself 
through manifestations of power, was a sacred moun- 
tain and the ground was conadered holy. An ark in 
which there was enshrined Ihe ssnnbol of deity was 
sacred. The altar of deity and its ^snnbols were sacred. 
The laws, teachings, and beliefs orally imparted by the 
priestly or prophetic representatives of deity were 
sacred. The books in which these laws, teachings and 
religious narratives were recorded, after due time had 
elapsed for custom to crystallize, were considered 
sacred writings. There were sacred candlesticks, sa- 
cred fire, sacred or holy water, sacred days, sacred 
ritualistic ceremonies and services. 

The lands in which the Semites dwelt were full 
from the first of sacred spots; and we have to 
notice that the god of a clan is also the god of a 
certain piece of earth, where he is supposed to 
dwdl, which is regard^ as his property, and the 
fertility of which is ascribed to his beneficence. In 
the Bible we read of sacred trees, of sacred weHs, 
of sacred ston^ or mounds, and of stones tff pil- 
lars which were connected with sacrifice. In vari- 
ous Semitic lands tii^ are also sa(»^ streams 
and sacred cav^. The Semites in fact had thdr 
share of the inheritance the whole wm'ld has de- 
rived from the earli^t times, of pre-historic reli- 
gious sites and objects. . . . The clan gods became 
localized as the dans tended to acquire fixed set- 
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Umients and each sacred was occupied by the 

deity of the clan who dwelt around it.* 

The deity on the sacred mountain would reveal his 
will to his representatives through baac rules of con- 
duct, directions for religious practices, military injunc- 
tions, proffered rewards or threats of punishment. The 
very words of deity, as thus communicated, were 
deemed sacred, and those to whom they were imparted 
were inspired, serving as living channels for deity. 
When these words were recorded in their narrative set- 
ting, and had been reinterpreted from age to age and 
revised to meet dianging needs, different groups of 
material were created, according to the point of view 
of the compilers— priesily, prophetic, etc. The oral 
traditions regarding the creation of tie universe, and 
the origin of mankind and of institutions, became in- 
delibly impressed with a religious purpose. After the 
centuries had enhanced the values found in them tlie 
religious records, crystallized layer upon layer, became 
the religious authority of the land. More and more 
the priestly decrees, the prophetic sermonie utterances, 
stories of miraculous deeds and lessons drawn from 
dreams were substituted for the direct mountain or 
bush revelations, with the stamp of approval usually 
added, “thus sp^e deity.” The scientific cosmogony 
of the Babylonians became a vital part of Hebrew 
sacred records, and as such was deemed to be the xilti- 
mate word on the subject, since that word came from 
deity. The Hebrews canonized thdr rdigious records, 
dedding through custom which were divindy in^ired 
and which were not, which were sacred and which were 
iwofane or secular, which were to constitute the funda- 

* Alton Mesudes, History of Religum, p. 165 f. 
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mentel spiritual authority of the nation. But this 
making of the canon was a long, arduous, and tedious 
process, lasting over three hundred years. 

The supreme spiritual authority of ihe Jewish 
dburrii was flie thirty-nine books known to Christians 
as the Old Testament. The “Books of the Law” ware 
first officially recognized as authoritative about 444 
B.C. These are the books known as the Pentateudi: 
Genesis, Exodus, Leviticus, Nmnbers, and Deuteron- 
omy. The “Books of the Prophets” received final 
approval about 200 b.c. This group consists of Jcshua, 
Judges, I and II Samuel, I and II Kings, Ismah, Jere- 
miah, Ezekiel, Hosea, Joel, Amos, Obadiah, Jonah, 
Micah, Nahum, HabaJ^uk, Zephaniah, Haggai, Zech- 
ariah, Malachi. The “Books of tiie Writings,” or those 
not included in the foregoing groups, were generally 
rec(^nized by 132 b.c. These books are the Psahns, 
Proverbs, Job, Song of Songs, Ruth, Lamentations, 
Ecclesiastes, Esther, Daniel, Ezra, Nehemiah, and I 
and II Chronicles. Even in Jesus’ day there was dis- 
agreement r^arding the authority of the books of 
Esther, Song of Songs and Ecclesiastes, and they were 
not finally approved until 90 aj>. Hence, the official 
Old Testament, as foimd to-day in the Au&OTized and 
Revised versions of the Bible, was not the supreme 
spiritual authority in eith^ the Jewish or Christian 
(hurches until 90 ajd. The early church fathras ac- 
cepted the decisions of the rabbinical council held at 
Jamnia in 90 aj>., and henceforth the Old Testament 
was to be the supreme spiritual authority of the Chris- 
tian church. 

But side by side frith the Old Testament th^ was 
being formed a second set of writings which were des- 
tined to be declared equally authoritative. The forma- 
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tion of liiis second or New Testaanent was an uncon- 
scious process covering approxunately four hundred 
years. The process by which ihe biographies of Jesus, 
the records of the apostolic church, the letters of Paul, 
and other early Christian writings, were by custom and 
constant usage formed into an official, sacred body of 
literature, would be a revelation to many people if they 
knew of it. It was the use of this body of literature 
by Christian spiritual leaders in preaching, in worship, 
and in teaching, which exerted the chief influence in 
the fonnation of the New Testament canon, or list of 
approved books, rather than any concensus of lay 
opinion or majority lay vote. By 220 a.d. the follow- 
ing group of bools had become authoritative: Mat- 
thew, Mark, Luke, John, Romans, I and II Corinthians, 
Galatians, l^hesians, Philippians, Colosaans, I and II 
Thrasalonians, I and II Timothy, Titus, Philemon, 
Acts, I Peter and I John. The minority writings that 
failed to receive ecclesiastical approval were: Teaching 
of the Twelve Apostles, Apocalypse of Peter, Shepherd 
of Hermas, Acts of Paul, Epistles of Clement and Bar- 
nabas, and a so-called Second Epistle of Clement. 

During the next hundred yearn there was little or no 
change, the only book that was added being the Epistle 
to the Hebrews. Thus far East and West were agreed, 
but through most of the fourth and a part of the fifth 
centuries there was disagreement between the Eastarn 
and Western churches regarding the early church lit- 
aature. In the fourth century the Western church had 
records of many lists of approved writings but the 
earliest that agrees with the New Testament as we 
have it to-day, in the Authorized and Revised versions, 
is the one recorded in 397 aj>., and declared by the 
Coonril of Cartiu^ to be authoritative. 
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The church in the Greek East, true to its speculative 
and philosophical int^est, was undecided about a num- 
ber of the writings. In certain churches II Peter and 
II and III John were disapproved, in others Jude and 
Revelation. The Christian literature put forth as 
Scripture was unofficially classified by leaders as uni- 
versally approved, doubtful and spurious. The books 
of Hennas and Barnabas were quoted as Scripture by 
outstanding Eastern church leaders. In 363 a.d. a 
Council of Laodicea, representing several church dis- 
tricts of Asia Minor, issued a decree r^arding the au- 
thority of the Old and New Testaments, The list 
which it put forth was apparently the first from any 
church council or s 3 ^od, and it well typifies the mind 
of the Greek chmeh. The Old Testament is given as 
we have it, with the addition of Baruch and the Letter 
of Jeremy, and Revelation is omitted from tiie New 
Testament. Augustine, in the West, laid down rules 
that powerfully influenced the final formulation and 
acceptance of what was later known as the canon. He 
declared that all books which the church universal 
approved should be canonical, that all books which 
were challenged shoidd be approved if the majority of 
churches so decreed, and that books approved by apos- 
tolic diurches should receive preference ova* those 
favored by churches not founded by apostles, Jerome 
gave the world his translation of the Bible, the Latin 
Vulgate, following Augustine’s rules, and a final agree- 
ment was achieved in the first part of the fifth c^tury. 
This, however, does not mean that the Ghiistian church 
is a unit regarding the bounds of its Scripture even 
to-day. The ^rmn diurch mrdts 11 and HI John, II 
Peter, Jude and Revdation, and all ^xxnyphal books. 
The Gre^ churdi has apocryphal books in addition to 
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the others. The Romaai church reopened the question 
at the Council of Trent, April 8, 1546, and added 
apocrsqjhal books. The standard King James version 
and the Revised vertion — ^which is to say the Bible of 
the Protestant churches — omit apoaryphal books. 

Since the Old and New Testaments have been not 
only the guiding rule of faith and practice for morals, 
religion, theology, and tradition, but also have been 
put forth as authority against the principles and hy- 
potheses of science, it has been deemed wise to state 
the nature of this authority and something of the his- 
tory of its formulation and use. 

In the supreme inter^t of an emerging monotheis- 
tic religion the Hebrew religious teachers and authors 
built thdr sciraice upon Babylonian foundation^ di- 
vesting it, however, of many polytheistic, magical and 
superstitious elements. Their growing religious literar 
ture incorpcaated oral traditions and the religious rec- 
ords of the times. The result was that in these writ- 
ings, whidi time and custom finally decreed to be 
sacred, the scientific traditions of the Babylonians were 
incorporated, completely colored, however, by the He- 
brew religious purpose. 

The Old Testament was the Bible of the early Chris- 
tian church, while the New Testament was yet in the 
making. Jesus had set the example through his cmx- 
siant use of the Old Testament in his private devotions 
and in support of his public teachings. The apostle 
Paul had the same high r^ard for the Jewish Scrip- 
tures, although he wrote his mistionary lettera in 
Greek. As a result the readmg and exposition of these 
Scriptures formed a vary vital part of the early church 
entice of worship. Personal aceormts of the deeds and 
sayings of Jesus were also made a part of the service. 
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At first the Old Testament was ultimate authority, out- 
ranking the materials of the embryo New Testament. 
Allegory was the fanciful method employed to discover 
a complete statement of Christianity in the Old T^ta- 
ment. The old Jewish idea that ev^ part of tihteir 
Scriptures possessed spiritual s^nifieanee and religious 
meaning was taken, over by the first Christians, and 
this conviction later was applied also to Ihe New 
Testament. 

Thus, when the new faith of diristianity separated 
itself from the religion of the ortbodox Hebrews, the 
idea of authority residing in sacred writings was 
adopted by the Christian leaders. The Hebrew Scrip- 
tures became the divindy in^ired writings of the new 
faitii, which meant tirat the Babylonian science and 
world view, as religioudy interpreted by tire Hebrew 
writers and accepted by the Jewish nation, became the 
accepted science and world view of the Christian 
church. As the Old Testament had become the last 
word of autbority regarding nature and world origins 
for the Hebrews, so did the Christians accept the same 
authority, a divine textbook, not only for religion mid 
character building but also fw science in the Grseco- 
Eoman world. This attitude was to create a m(»t 
unfavorable reaction agmnst the Greek scientific discov- 
eries and the Roman scientific adaptations. For suc- 
ceeding ag^ the stcwry of the Christian church is very 
laj^ely an ^ount of the eodaaastical control of 
science in the inter^ts of formal religion. 



CHAPTER m 


ECCLESIASTICAL CONTROL OF SCIENCE 

The early Christian church was aa emergency school 
to prepare for life in another world. The textbooks 
were tiie Old Testament and the materials of the New 
Testament then in Ihe process of formation. The the- 
ology of the Hebrews, the teachings of Jesus and the 
interpretations of Paul constituted the basis of Chris- 
timi education. But the content of this instruction was 
ever highly colored by a controlling belief in the speedy 
second conpung of Jesus, which would be accompanied 
by the reward of the faithful Christians, the punish- 
ment of the persecuting pagans, the fall of the Roman 
Empire and the end of the present world. The first 
Christians were amply pi^rims, enduring a brief exist- 
ence in a wicked and doomed world, awaiting a sum- 
mons to be transpOTted as citizens to a heavenly 
kingdom, where thdr reward would be life eternal. 

Christianity came into a world that was at a veigr 
low ebb morally and spiritually. Slavery was the basis 
of civilization, with all its demoralizing influences. The 
pla3rs in the theaters, and the gladiatorial contests in 
the amphilheaters, were exceedingly debasing. Divorce, 
infanticide and vice were undermining the family. 
Learning and education were purely intellectual, and 
were not usually aasodated with morals. The high 
period of creative philosophical and sd^tific learning 
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had passed. The cuirieulum of the schools of the 
Eoutan Empire included the observance of festivals, 
accompanied by many gross practices, as well as the 
study of the lives of the pagan deities, treating in full 
their immoral escapades. Moreover the personal lives 
of many of the teacher-philosophers were not unim- 
peachable. Into such a civilization came the Christian 
church with its moral and spiritual message. 

Scarcely had the Christians been distinguidied from 
the Israelites throughout the Roman Empire when 
they were seriously misunderstood. Characterized as 
atheists because of their abhorrence of the pagan du- 
ties, as traitors for their refusal to participate m sacri- 
fices which acknowledged Caesar as Lord, as vicious 
because of their secret meetings, as antisocial in keep- 
ing aloof from other groups and proclaiming a kingdom 
that would overthrow Rome, they gained a reputation 
with their pagan ne^bors which easily crystallized 
into cont^pt and resulted in persecution. 

The Christians, moreover, had just as low an opinion 
of the pagans as had the pagans of the followers of 
Jesus. They roundly condemned the Roman Empire 
for polythdsm, idolatry, blajg)hemy, cruelty and per- 
secution. They denounced the philosophers because of 
their miticism of Ghristiaaity, tiieir free-thought ten- 
dencies that led to heresies, and th^ moral ^mtcom- 
ings. The depredation of the Christian Scriptures by 
philosophers led to a counter-attack upon philosophy 
by church leaders. 

Christianity had been recruited largely from the 
poorer, unin^ectual masses of the people, and its 
adherents did not appreciate or evaluate very highly 
the need of philosophical, scientific, or artistic culture. 
There was, however, a considerable minority of Chris- 
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tians of high intelligence, who understood the ancient 
learning and desired Christianity to be expressed in in- 
tellectuaJly convincing terms. But pagan science, phi- 
losophy and literature were so intermingled as to pre- 
vent any shajp differentiation or choice on the part of 
Christians. 

It was inevitable that the church would be forced to 
take a stand regarding the current non-Christian edu- 
cation, science and philosophy. Its position with ref- 
erence to non-Christian learning was just an important 
phase of its total attitude toward the Roman Empire, 
an attitude variable and flexible at hrst but jGnaUy to 
become very fixed and uniform. 

The Greek mind was essentially speculative and phi- 
losophical, interested in e:q>lormg tiieoiies and h3^th- 
eses and achieving results in the realm of abstract 
science. It was natural, therefore, that the Greek 
Christians, from the beginning, were leaders in favor- 
ing non-Christian learning. They wanted a ^tem of 
belief that was well organized and complete, and in the 
first Christian schools in the East tiie Greek leaders 
sought to cast Christian belief in the thought molds of 
Greek scientific and philosophic learning. These 1^- 
ers in the Greek Christian church were for the most 
p^ teachers and philosophers, and their interest in 
the non-Christian learning as applied to'the Christian 
Gospel is summarized in the statement that “pagan 
philosophy was a pedagogue to bring the world to 
Christ.” 

In the Greek Christian school at Alexandria the 
tMchera sought to discover points of contact l»tween 
and to harmonize, the go^el and science mid philoso- 
phy- They believed that the world was round, ^d 
awepted the poation^ of the non-Christian thinkers. 
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The famous teacher Clement of this Alexandrian 
school said: 

Willi regard to the value of human knowledge I 
call him truly learned who brings everything to 
bear on the truth, so that from geometry, and 
music, and grammar, and philosophy, itself, cu ll i n g 
what is useful, he guards Hie faith against assault. 
. . . The Mosaic law and heathen philosophy do 
not stand in direct opposition to each other, but 
are related like fragments of a single truth, like 
pieces, as it were, of a shattered whole. . . . Both 
prepared the way, but in a different manner, for 
Christianity. . . . Plato was Moses Atticized. 

Basil, the Great, another Eastern leader, indicates 
that a judicious choice must be made between the edi- 
fsdng and the degrading in the works of non-Christian 
authors: 

So we, if wise, Hiall take from heathen books 
whatever benefits us and is allied to the truth and 
shall pass the rest. . . . Moses cultivated his in- 
telligence by stud 3 dng the science of the Egyptians 
and Daniel adorned his mind with that of the 
Chaldeans. . . . There is a choice to be made 
among pagan authors. - . . The reading of poets, 
historians and orators is very useful. 

Other Greek leaders held similar views. The famous 
preadier Chrysostom stated the issue thus: “Which is 
to gain the day: science or the soul? If you can unite 
both advantage, do so by all means: but if not, ehoc«e 
the most precious.” Justin Martyr, formerly a Greek 
teach^, made the bold assertion tiiat Socrates and 
Plato were Christians and tii^ Greek philosophy was 
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allied to Christian teachings. He continued to wear 
the distinctive philosopher's garb. The most brilliant 
of them all, the mighty Origen, who did more than any 
other leader to provide a systematic formulation of 
Christian belief, endeavored to unite tiie Christian gos- 
pel with Greek science and philosophy. 

The Roman mind, on tiie other hand, was funda- 
mentally practical and utilitarian, eager to apply the- 
ories and h3T)otheses to useful inventions and works of 
engineering and architecture, thus achieving results in 
tire field of concrete or applied science. The leaders 
of the church of the West were lawyers, orators, teach- 
ers of public speaking, and rhetoricians. They had 
been inter^ted in public life, in oratory, l^islation, 
politics and government, and they carried with them 
into Christianity the desire to build a powerful church 
organization and administrative system, with all the 
practical device and methods that would ^)eedily con- 
struct a great spiritual empire, after tjie analogy of the 
material empire built by Rome. They took with them 
the atmosphere of the Roman Forum rather than of 
the Greek Academy — ^the atmosphere of law, order, 
authority and organization, not that of philosophy, 
speculation and science. They were not concerned with 
profound discussions in philosophy or abstract specu- 
lations on scientific theori^. They shared the general 
Roman attitude toward Greek science, and when they 
became Christians they retained their lack of interest 
in Greek learning. The chm^h of the West might 
have summarized its spirit in tiie statement that 
'Ttoman government was an organization to bring tire 
world to Christ.” 

Instead of tire note of freedom tir^ is tire 
Roman note of anthoHiy. St. Ac^ostine well epito- 
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mizes it in the saying, “Nothing is to be accepted save 
on the authority of Scripture, since greater is that au- 
thority than all the powers of the human understand- 
ing.” Augustine half-heartedly believed in the Greek 
theory of the ^herical form of the earth, but such a 
belief was of no vital moment to him: “What concern 
is it to me whether the heavens as a sphere enclose the 
eartb in the middle of the world or overhmg it on 
either side. ... It is impossible ttiat there should be 
inhabitants on the other side of the earth, since no 
such race is recorded in Scripture among the descend- 
ants of Adam.” He seeks God’s pardon for once hav- 
ing appreciated the writings of the Roman master 
poet, Virgil. He expresses the conclusion of Hie whole 
matter in the words, “It is the ignorant who gain pos- 
session of heaven.” 

The leaders of the Roman church in the West saw in 
Greek speculation, philosophy and science the seed of 
heresy, which was also an important reason for ihe 
prohibition of pagan leamii^. Writes TertuDian, a 
Roman lawyer, hi^y educated in Greek culture: 

What resemblance is there between a philoso- 
pher and a Christian, between a disciple of Greece 
and a disciple of heaven? What indeed has Athens 
to do with Jerusalem? What concord is there be- 
tween tile Academy and ihe Church? What be- 
tween heretics and Christians? Away witii all at- 
tempts to produce a mottled Christianity of Stoic, 
Platonic, and dialectic compoation. . . . For us 
we have no need for curiosity, after Jesus Christ, 
nor for invesl%ation, after the Go^ieL 

The Western note of impatience concetiung matters 
that appear impracticable £md not of direct value is re- 
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vealed in a remark of Ambrose: “To discuss the nature 
and position of the earth does not help us in our hope 
of the life to come.” Even the church historian Euse- 
bius affirms the same viewpoint: “It is not through 
ignorance, but through contempt of such useless labor 
that we think little of tiiese matters and turn our souls 
to better things.” Pseudo-Justinus concludes with a 
statement regardiug the nature and achievements of 
the gospel: “The power of the Logos does not produce 
poets or philosophers, or clever rhetors, but confers 
immortality.” 

Correct style, diction, grammar and rhetoric were 
matters of great importance to the educational leaders 
of the Graeco-Roman world. When these non-Chris- 
tian teachers analyzed the rather bare, unpretentious 
and vernacular style of a number of the books of the 
Christian Scriptures they heaped scorn and abuse upon 
them for their crudities and cheapness of form. None 
other than Gregory the Great replied to such attacks 
when he gently rebuked a chmch leader who taught 
literature and also employed the rules of grammar in 
the interpretation of Scripture. Gregorjr’s naive opin- 
ion was yet most logical on the basis of his conception 
of Scripture. He said: “My brother, I have learnt what 
I cannot think of without pain and shame, that you 
have thought proper to teach Grammar (Literature). 
Learn then how sad and awful a thing it is that a 
bishop should deal with things of which even a layman 
ought to be ignorant.” And officially it was proclaimed 
that the Divine Word was independait of grammatical 
rules: “I am strongly of the opinion that it is an indig- 
nity that Ihe words of the oracle of Heaven should bo^ 
retrained by the rules of Donatus.” 

The belief was gaining rapid ground that all eduoa- 
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tion that was essential was included in tiie Scriptures, 
and this view was expressed most admirably in the 
Apostolic Constitutions, a Christian writing of the first 
part of the fourth century: 

Abstain from all heathen books, for if thou wilt 
explore history, thou hast the Books of the Kings; 
or seekest thou for words of wisdom and eloquence, 
thou hast the Prophets, Job, and the Book of 
Proverbs. ... Or dost thou long for tuneful 
strains, thou hast the Psalms; or to explore the 
origin of things, thou hast the Book of Gen^. 
Wherefore abstain scrupulously from all strange 
and devilish books. 

The great literary opponent of Christianity, Celsus, 
states what appears to him to be the church’s attitude 
toward prospective members: “Let no one come to us 
who has been educated, or who is wise or prudent, for 
such qualifications are deemed evil by us; but if there 
be any ignorant, or uncultivated, or unintelligent, or 
fooli^ person, let him come with confidence.” The 
advice which he imagines the church leaders giving to 
members is in ibie same strain: “Do not examine, but 
believe. Tty faith will save thee. . . . The wi^om 
of the world is an evil thing, but folly is a good thing. 
. . . See that none of you lay hold of knowle(%e.- 
Knowle<fee is an evil. . . . Knowledge causes men to 
lose their soundn^ of mind; tbey perish throng wis- 
dom.” Many Christians eagerly deriring to keep them- 
sdves unspotted from the world ddiberately shut out 
of their lives all aspects of Grseco-Roman culture, 
science and education. 

Gradually the tide swept acro^ tiie entire Christian 
world. Those who had been enthusiastic for non- 



70 CHRISTIANITY m A WORLD OF SCIENCE 

Christian learning lost most of their zeal, their change 
of attitude being expressed in the words of Chrysos- 
tom: “I have long ago laid aside such follies, for one 
cannot ^end aU one’s life in child’s play.” Augustine, 
whose monumental work on The City of God defended 
Christianity against the charge that the fall of the 
Homan Empire was due to the casting aside of the 
worship and faith in the gods, included in that work 
the following comment on Roman medical science: 
“Medical men who are called anatomists . . . with a 
cruel zeal for science have dissected the bodies of the 
dead, and sometimes of sick persons, who have died 
imder thdr knives, and have inhumanly pried into the 
secrets of the human body to learn the nature of 
disease and its exact seat, and how it might be cured.” 
Augustine’s influence at the church coimcil at Carthage 
in 401 secured the passage of a decree forbidding church 
officials to read non-Christian books. 

As a result Christianity viewed the Roman world as 
a “crooked generation,” and the era as “tiie present 
evil age.” The Christian converts were to keep them- 
sdv^ un^otted from the world, and hence were to 
avoid the science of the Roman world as a part of the 
pagan civilization. Attacks on pagan philosophers, 
scientists and their writings naturally followed. The 
opposition of the church was directed against every- 
thing pagan. The cruel persecutions which Christians 
had suffered in the Empire precluded feelings of con- 
ciliation on tiieir part. Yet the philosophical spirit of 
trenchant criticism of tiie traditional pagan religion 
and of Christianity itself still lived. Tending as it did 
to ireat unreservedly all phasra of religious belief it 
was a most disturbing factor, and led later to many 
heretirat. The Western church had every reason to 
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fear the transference of pagan phil<^phical specular- 
tion into the field of Christian theology. The church’s 
leaders turned definitely away from culture, science 
and intellectuality as a means for the salvation of the 
world, stressing instead morality, theology and 
discipline. 

Rel 3 dng on Augustine’s definition of authority the 
church fathers came to think that the Scriptures con- 
tained all knowledge that was necessary. The Chris- 
tian inheritance from the Hebrews was interpreted and 
applied most literally. The marim employed by Ter- 
tullian, Augustine, and ihe other leaders was, “The 
Bible contains tiie sum and substance of all knowledge, 
useful or posrible to man.” The authority of the 
Smptures was not limited to the moral and spiritual 
realm but covered also the cosmic views of tiie Bible 
which thus became the authoritative scientific views 
for all Christians. The stories in Genesis as to the 
origin of the world, of man, of evil, and of languages 
were set forih as the final word. This view of the ulti- 
mate authority of religion to contarol if not suppress 
science was a matter of dow but inevitable growth. Its 
complete development resulted in the theological atti- 
tude of mind which became fully exemplified in the 
Middle Ages. The science that remained did not con- 
flict with the theol(^ of the church. Creative science 
was practically dead, or existed in a state of coma in 
the monasteries; applied science managed to live, but 
not a very nomnal life. 

Christianity therefore was one of the contributing 
agencies that controlled and suppressed ancient srience 
and prepared the way for the Dark Ag^. The im- 
morality of the age, the attacite of the illitwate bar- 
barimis, the lack inter^t of the Romans in abstract 
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science and creative learning, the critical attitude of 
the pagan philosophers and t^hers, the decay of an- 
cient faiths and ethics, the fact that early Christian 
converts were prevailingly unintellectual, added to the 
opposition of the diurch fathers, caused ancient science 
to fade out of the picture. 

The Middle Ages cover a period from the fifth to the 
fifteenth centiuies, with the first three designated as 
the Dark Ages. In the West the schools of ancient 
science lasted until the early part of the sixth century, 
and they continued m a decadent state in the East, at 
Constantinople, for many more years. But the mind 
of the Middle Ages controlled Europe, which meant in 
general a mild perpetuation of such science as seemed 
to accord with Scripture and a suppression of creative 
scientific research. 

The Scriptures, theological tradition, and council de- 
crees became the supreme authority in matters of edu- 
cation and science in the Middle Ages. The feudal 
lords were interested in maintaining their political and 
social security. The peasants were busily engaged in 
tilling the soil, trying to earn enough to pay the obligar 
tions due to the nobles and the church under the 
manorial system. The knights spent their time in 
practicing the ceremonies of military and social chiv- 
alry. As a consequence learning was rel^ated to the 
clergy, e^ecially to the monks, and education was pri- 
marily ior the purpose of training church leaders for 
the future. The services were in the Latin language 
and the church oflGLcially made daily reading of religious 
books obligatory on the part of the clergy. Latin how- 
ever was fast becoming a dead language as far as the 
Imty were concerned, and the ungrammatical Latin 
usage developed into the vernacular Italian, French 
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and Spanish. Books were very scarce and costly, and 
were usually the property of royalty, the wealthy, and 
religious officials. Many of the ancient classics were 
destroyed or lost, especially in the West, and what 
were available were in the Greek and Latin languages 
and but few could read them, even among the teachers 
of Europe, the clergy. 

Asceticism arose as one of the outstanding forces and 
influences in tlie Middle Ages, expressed through the 
institution of monasticism. The growth of the ideal 
of flight from a lost world to save one’s own soul is due 
to a number of factors. Instead of coming to a vio- 
lent end with the inauguration of a new heavenly and 
new earthly order the present evil world still existed 
and grew worse. There was the idea that the flesh 
was the foe of the spirit, and should be subjugated by 
rigorous acts of self-discipline, self-denial and self- 
sacrifice. There were heresies attacking almost every 
phase of Christian belief. Many Christian converts 
became grievous backsliders. The church was becom- 
ing a vast political s 3 ^Da, witii all of the attendant 
vices, and it seemed hopeless to save a corrupt world 
through such a tainted organization. Added to all 
tiiese factors was the craving of many devout Chris- 
tians for solitude, contemplation, and solitary com- 
munion with God. In earlier centuriira there had been 
flints to catacombs and to desert waste placM during 
times of persecution, and now tiiat the reign of terror 
was over tiiere was a longing fm: a dsmamic idealism, a 
moral equivalent of the martyr spirit. Th^e wrare 
basic influence in ^tablishing the practice of ascetic 
virtues in the church of the Middle Ages. 

At first there was the simple practice of these virtues 
in the home itself; celibacy, prayer, contmnplation and 
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simplicity of life ia dress, ^eech and habits. But the 
pressure of the world and the atmosphere of evil were 
so strong that many Christians of ascetic b^t literally 
left the world of civilization to wander in desert, wil- 
derness, and mountain, or to become anchored in a cell, 
or on top of a pillar, or later to unite with a group of 
like-minded Christians in a monastery or convent. 

The social instincts of these Christian wandera-s in 
search of soul salvation were too strong to be repressed, 
and soon a simple association was formed, then a more 
firmly knit contemplative order, and finally a most 
rigid system. The ideal of saving one’s soul by leaving 
the world was still maintained, and the practice of vir- 
tues was mstilled by the vows of chastity, poverty and 
obedience. The Greek or Eastern ascetic made a rather 
negative contribution to the world through his self- 
centered life of m 3 ^tic reverie, while the Roman or 
Western ascetic unconsciously made a vital and posi- 
tive contribution as a practical man of affairs in re- 
building a chaotic world civilization; the Eastern atti- 
tude grew out of the Greek inclination to mysticism 
and reflection, while the Western viewpoint of tiie 
Roman ascetic expressed itself in a program of practi- 
cal organization and administration. 

The Western monk was in reality the applied scien- 
tist of tire Middle Ag^. As sanitary engineer he be- 
came tire drainer of swamps; as scientific agriculturist 
he taught Europe better methods of farming; as 
scholar he preserved and kept the records of the learn- 
ing of the past and of his own day and ti-anscribed, 
illustrated and bound books; as ph 3 rsician he built hos- 
pices and relief shelters and provided medical aid in 
ease of need, thus giving Eimope its first hotels, hos- 
pitals and community centers; as teadier he conducted 
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the professional and lay schools of the Middle Ages, 
m aki n g a wonderful contribution toward rebuilding a 
civilization almost wrecked by barbarians. 

The content of the science and scientific work of the 
period was exceedingly crude and circumscribed, when 
we compare it with that of the golden days of Greece, 
yet science did not completely die out. It lived in a 
theological strait-jacket, marking time not making 
progress. 

Just how did the Christian church evolve methods 
and means of officially suppressing heretical beliefs? 

Eccleaastical control of Christians began very sim- 
ply in the days of the New Testament apostles. The 
primitive leaders recognized the ever-pr^ent urge of 
the ex-heathen to backslide, and three sins were hated 
as making restoration impostible; p^anism, homicide, 
and immorality. Gradually, however, a S 3 ?stem of pro- 
longed penance, leading to restoration, was evolved, 
and the offender was gradually readmitted into the 
privileges of tiie church. Slowly the custom arcwe 
whereby the faitiiful church members made regular 
confession of their sins to the local priest. At first this 
was optional, but it became obligatory in 1215, as de- 
creed by the Fourth Lateran Council. From the earli- 
^t days of Christianity there were “courts” in the 
churchy to consider grievances; at first the congregar 
tion, then special members, and finally the bishop was 
the community judge. Thus arose the Christian courts 
and the canon or eccletiastical law. The penalties were 
excommunication, whi<h meant exile from the n«gh- 
borhood, and later condemnation to hard paiance in a 
monastery, the pa 3 rment of severe fines, and scourging, 
a form of criminal punishment. Hei^y was one of 
the most terrible crimes in the minds of clergy and 
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laity. The early heresies of the church pertained to 
theological disputes too abstruse for the lay mind to 
grasp, and hence the heretics were usually clergy. The 
church court did not invent an ecclesiastical legal pro- 
cedure but adopted that of the harsh Roman law. 
Thus did the system of the Inquisition or heresy sup- 
pression courts arise, the descendant of the simple idea 
of penance. 

The investigation and punishment of here^ had not 
been authoritatively standardized by the church in the 
early Middle A^es. The rise of two religious sects, the 
Cathaii and the Waldenses, which differed very con- 
siderably in belief and practice from the established 
Church, hastened the organization of inquisition sup- 
pression. A ^ynod held at Toulouse, France, in 1229, 
authorized the inauguration of a q)ecial institution for 
the discovery, examination, and suppression of such 
heresies. The plan of procedure was to delegate a 
priest and several lasnmen in each pari^ to bring here- 
tics before the bishop. In 1233 the institution was 
launched, with the procedure greatly changed. The 
Dominican order was given complete control of heresy- 
hunting and punishment. This order of preaching 
friars had been founded at Toulouse in 1215 to over- 
come the Albigenses (Cathari) by saintly virtues and 
by argument from Scriptures and dogma. The legal 
system now put into its hands was the rigorous Roman 
criminal law transferred to ecclesiastical offenses; the 
accused was deemed guilty until he proved his inno- 
cence, which he had little chance to do. Third degree 
methods of cross-questioning, -torture, fines, confisca- 
tion of proper^, even the death penalty, were meas- 
ures taken to suppress what was contidered the most 
awful and terrible of crimes, here^. Public sentiment 
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did not lag behind that of the clergy, and the secular 
rulers rather stimulated the work of the Inquiation. 
The accused was allowed no witnesses in his behalf. 
The church technically and theoretically did not inflict 
punishment, but transferred the accused, when con- 
demned, to the custody of tire State for the execution 
of penalties. But the church tacitly gave the authority 
and power for such punishment in its official decrees. 

The Council of Toulouse, in 1119, decreed “that they 
[the heretics, who rejected the sacraments] be pun- 
ished by the temporal power.” The Lateran Coimcil 
(1139) presided over by Innocent II condemned here- 
tics to be “imprisoned by the Catholic princes,” and 
their goods to be confiscated. In 1198 Innocent III 
asked “the prunes and the people” to oppose heresy 
with the “material sword.” 

The papacy, under the most sever© penalties, 
commanded the civil power to rid it of heresies, 
and the civil power acquitted itself of the task by 
executing the heretics, most often by fire. . . . Who- 
ever was denounced as a heretic by two witnesses 
was found guilty of heresy. Oiminals, who, by 
the common law, were not to act as witnesses, were 
admitted to denounce hereties; and thdr denun- 
ciations were believed. The accused learned from 
his judges what charge were brought against him; 
he knew thm only incompletely through a garbled 
report. Moreover, he was not brought face to face 
with his accusers; their names were kept secret. 
He was authorized merely to give a list of his mor- 
tal enemies; and the testimony of any denoun(»rs 
whose names were on this Imt was rejected. He 
was obliged to defend himself, and could not com- 
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mit his case to any advocate. At length, from the 
time of Innocent IV. (Constitution Ad extirpanda, 
1252), he was subjected to torture to oblige him 
to admit his guilt. When the victim, overcome by 
suffering, made his avowals, he was led into a 
neighboring room, and there declared that he ad- 
mitted his guilt, “of his own full accord without 
having been constrained.” During the first years 
following its establishment, the infliction of tor- 
ture was a task reserved for the laity. But Popes 
Alexander IV. (1260) and Urban IV. (1262) au- 
thorized ecclesiastics to fill the role of torturers.^ 

Heresies, or unauthorized interpretations of Chris- 
tianity, crept early into the Christian church, especially 
in the speculative and philosophical East. After the 
edicts of tolaration had been promulgated in 311 and 
313 A.D., the period of persecution from without being 
safely past and the church politically established by 
Constantine the Great, fearful persecutions arose from 
within. Differences of opinion had as their background 
the influence of Judaism on the church, the attempt to 
correlate Greek philosophy with Christianity, the 
reconciliation of Persian Zoroastrianism with the 
Christian faith. Disputes had to do with such matters 
as proper fasting, the correct day on which to observe 
Easter, the validity of baptian by heretics, the prob- 
lem of the backslider, and theological peculations 
about the nature of God, Christ, the Holy Spirit and 
free wdll. So furious were these discussions Aat gen- 
eral chinch councils were called to try the heretics and 
settle the issues, at Nicsea m 325 a.i>., at Constantinople 

* Attdre Lagard^, The Latin Church in the Middle Agee, pp- 496- 
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in 381, at Ephesus in 435, at Chalcedon in 451, at 
Constantinople in 553; and in addition to the major 
controversies thus dealt with there were scores of 
minor dilutes and upheavals. Heretics whose opin- 
ions did not coincide with those of the majority of 
the council del^ates were generally condemned, 
excommunicated and exiled. 

Following the era of early hereaes Europe was 
plunged into the barbmian Dark Ages and the heresies 
subsided. The church was engaged in rebuilding a 
fallen civilization and converting the barbarians, mean- 
while incorporating many barbarian customs which it 
attempted to transform. The Western monlm were 
now rendering their great service to Europe. From 
the stmadpoint of learning and education the Dark 
Ages were black and gloomy indeed, save in Ireland 
and in a minor d^ree in the Byzantine empire. 

In attempting to reproduce and perpetuate the 
Roman Empire the church in the West evolved a 
splendid practical organization and administration. 
The Roman church had ever fought Greek science and 
philosophy as tending toward her^ and trouble. The 
matter, however, came to an ultimate mris in 1054 
wh^eupon the Roman and Greek churches excommu- 
nicated each other. Many were the inherent differ- 
ences in tiieolr^ and practice. The Reman church, - 
the one muffed power in all Europe, now freed from the 
Eastern church, went forward humiliating kings who 
deffed its powm* and keeping a watchful eye upon all 
incipient attempts in the realm of science to contradict 
the estabiybed faith. 

Theologians and eccleriastics almost uniformly 
opposed every advance in science as heretical and 
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un-Ghristiaa, and there thus began the conflict 
between religion and science which troubled the 
Qhurch for many a generation. ... It is com- 
monly spoken of as a conflict between religion and 
science. As a matter of fact it was rather a con- 
flict between two diverse sciences, the one unfor- 
tunately supported by the Chur<i. . . . Had the 
Church in the beginning frankly recognized that 
the Bible and the fathers teach an antiquated 
world-view, and frankly put itself on the side of 
scientific observation and experiment, the whole 
religious situation, both Catholic and Protestant, 
would be to-day far other Uimi it is.’ 

The church was really pitting the science of the 
Babylonians and the Egs^ptians, and certain basic 
views of Ptolemy, Galen and Aristotle, against the 
creative science of antiquity. It was supporting obso- 
lete scientific ideas of former days as literal, sacred 
truth against llie discoveries of science in the natural 
world of that time. It was upholding a science mixed 
with magic and speculation, as compared with a science 
that made its discoveries by observation and experi- 
mentation with the best instruments that it had at its 
command. The church’s science was an incidental 
handmaid of theology, as compared with a science that 
was striving to become entirely independent of tifleol- 
ogy. It was the science of a small universe, a tiny 
earth of comparatively recent origin, created outr^ht, 
a flat, stationary earth in which God worked by^mirac- 
ulous intervention and in which there wwe opposing 
evil spirits. All this antiquated sdence was defended 
as sacred tiruth. 

* A. C. McGiffert, The Mise of Modem BeUgums Ideas, p. 34. 
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The history of European science in the Middle 
Ages is twofold. On the one hand it is concerned 
with the recovery and assimilation of the science 
of aintiquity, little known at first and only gradu- 
^y brought into the West, to some extent as en- 
larged by tite Arabs, in the course of the twelfth 
and thirteenth centuries; while on the other hand, 
it has to take account of the advance of knowledge 
by the processes of observation and experiment in 
Western Europe. The first phase deals primarily 
witii translation from the Arabic and the Greek, 
in Spain, Sicily, North Africa, and the East, as a 
preliminary to the full assimilation of these suc- 
cessive increments of ancient learning and the 
Arabic additions thereto. The second, more ob- 
scure, has to trace the extension of knowledge by 
such means as the observation of plants and ani- 
mals, especially dogs, hawks, geographical explora- 
tion and -the growth of the KspeiimenM habit.* 

The Moslems, in connection with the holy crusading 
wars that unified and stirred all Europe, unconsciously 
broadened the outlook of W^tem Christendom and 
prepared the way for the return of creative science. 
The Arabs who swept acro^ Asia and Africa into 
Europe were much interested in Gr^ science, not- 
withstwding such an example of d^tiructiven^ as 
the burning of the famous and pricele^ library of 
manuscripts at Alexandria. On the whole Moham- 
TYi p d anism was more tolerant of science than was con- 
temporary Christianity. 

Just seven years after the death of Mohammed the 

H, Haskins, Studies in the History o} Medmval Science^ 
Preface. 
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zealous Arabs, possessed by the spirit of thdr new faith, 
swept all opposition before them, in their efforts to con- 
vert, levy tribute upon, or wipe out the non-Moham- 
medans. In 641 A.D. they conquered Alexandria, the 
headquarters of the scientific world. Successive cam- 
paigns led to the subjugation of portions of Mesopo- 
tamia, India, Asia Minor, North Africa and Spain. 
The fet hundred years were years of conquest, and 
many depradations occurred that meant loss to civiliza- 
tion and science. When the library at Alexandria was 
on the verge of annihilation the Arab decree was: “If 
the books agree with the Koran, the Word of Gk>d, they 
are useless, and need not be presCTved; if they disagree 
with it, th^ are pernicious. Let them be destroyed.” 
But although the Arabs were destroyers when on the 
march, when they settled down and developed a life 
of peace they fostered the arts and sciences. From the 
bmiished Nestorian Christians in Assyria and Persia 
they had received trandations of many scientific works 
of the ancient Greeks. From the Jews in Mesopotamia 
and Syria they learned about things medical. From 
the Hindus in India they acquired knowledge of mathe- 
matics and astronomy. At Alexandria in Egypt they 
came in contact with the general science of the. Greeks 
as modified by the Alexandrian schooL The destroy- 
ing spirit which they manifested in the first century of 
their conquest gave place to the spirit of the builder. 
Schools and colleges were established in various parts 
of Asia, Africa and Europe: at Cairo, Bagdad, Salerno, 
Cordova, Meraga, and elsewhere. The Arabs WM» 
keenly interested in astronomy, mathematics, physics, 
medicine, surgery, botany, pharmacy, and chemistry, 
Unfortainatdy they mingled astrology and alchemy 
with thar astronomy and chemistry, and they made no 
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outstanding contribution to pure sdenee in the diajov- 
ery of scientific laws and principles, yet th^ performed 
a magnificent service to humanity by renewing a world 
interest in science. They imearthed and assembled 
Greek scientific works that had been scattered when 
Justinian closed the Greek schools in 529, developed 
the ancient science in no small measure, and extended 
greatly the inventions and discoveries of applied 
science. 

Manuscripts were collected, translated, and organ- 
ized. Materials were assembled which formed the baab 
for observation and experiment, the Arabs revealing a 
splendid spirit of toleration and freedom of inquiry. 
They improved upon the Greeks, who had faded when 
they injected speculation into thdr science, by relying 
on observation and experiment rather than speculation. 
Scientific instruments were improved, and practical 
measures resulted in such important inventions as the 
Cordovan and Morocco leather and Toledo and Damas- 
cus steel blad^, and in such architectural achievements 
as the magnificent castle and palaces of the Moors 
in Granada and Seville. 

Arab science must, therefore, be r^arfed as the 
most important bond of continuity between the 
science of antiquity and that of modem times. 
The services of the Jews may also be mentioned, 
who were the chief interpreters to Europe of tiie 
Arab lemming. They seem to have been second 
only to the Moots of Spain in thmr cultivation of 
natural sden<%. . . . The influence of Arab cul- 
ture upon the intellectual life of Christendom was 
mOTm lasting than its influence upon the life of 
Idam. . . . Arab sdenee was, therefore, one of 
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the most important cultural influences during the 
later Middle Ages.* 

Arab science did not make much imprei^on on 
Europe, in general, in the period of Arab glory. Not 
until the dawn of the Renaissance do we meet with the 
practical use of ancient science recovered through 
Arabic mediation. The church was ofl&cially opposed 
to Mohammedanism and all that was aflGdiated with it. 
It was a conflict of Christ and Mohammed, the Bible 
and the Koran, Islam and Christianity, and of course 
between the ecclesiastically controlled science of the 
Christian world and the Grseco-Arabic science. But 
the seeds that had been planted in southern Italy, 
Spain, Africa and S 3 nria, the seeds that were also im- 
planted in the hearts of the returning crusaders of the 
church, were to bear much fruit in the era of the 
Renaissance. Arab science suffered a death blow in 
Spain when the Moors were expelled, and in the Near 
East it was paralyzed when the barbarous Turks came 
into control of Mam. But its influence lived on; the 
Arabs had made a great contribution to the cause of 
science for all time. 

While Western Europe, in the Middle Ages, was in 
the ecclesiastical strait-jacket in respect to matters in- 
tdlectual and scientific, the Roman Empire continued 
to exist as the Eastern or Byzantine Empire, with its 
capital at Constantinople. Erom the fourth to the 
tenth centuries this Empire served nobly as a strong 
bulwark for Eiurope against the hordes of marauding 
Asiatic barbarians, and all the while the ancient 
Graeco-Roman culture, civilization, classics, and sdence 
lived in the East while in the West they. almost per- 

* W. C. Curtis, Bderuie and Human Affaim, p. 59. 
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ished. During the Fourth Crusade, in 1204, the Latin 
crusaders captured Constantinople, and for fifty years 
the Greek East was subject to the Latin West. At this 
time the writings of Aristotle and other Greeks, as well 
as Roman writings, came to be known in the West. 
But the Roman and Greek churches had formally and 
mutually entered upon a schism and this crusading 
domination did not improve their relationship. 

The semibarbarous Latins were amazed at the 
sight of the beautiful city [Constantinople], which 
had survived all the devastation of the Dark Ages 
and lay before their eyes in all its splendour. . . . 
There were two sieges, in 1203 and 1204; and on 
April 13th the imperial city was abandoned to the 
brutality of the crusaders. Its wealth was pil- 
laged, the art of antiquity perished, the altars and 
shrines were not spared and piety throughout 
Europe was stimulated by gifts of relics ravished 
from the ehmches of the Greeks. This amazing 
crime was followed by the establishment of the 
short-lived Latin Empire in Constantinople. . . . 
Henceforward distrust of Latins became rooted in 
the Greek mind; and Western Christianity ap- 
peared more dangerous than Islam itself. Co- 
operation was henceforth impossible and the 
empire of Turkey in Europe, though deferred fca: 
more than two centuries, became inevitable.' 

In Constantinople the learning of the ancient world 
was authoritatively “preserved” but there was no prog- 
ress or advance beyond what had been done by the 
Graeco-Roman masters. When the Turks finally cap- 

® E. J. Foakea-Jadson, IntToductixm to the History of ChTtsiian- 
itVf pp- 159 f. 
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tured the city, in 1453, the migration of Greek scholars 
to Western Europe and the dispersion of the manu- 
scripts which had been kept in the libraries of Con- 
stantinople became a source of stimulus to the revival 
of learning and culture. To Rome, Siena and Florence 
came these Greeks, after the fall of Constantinople. 
Many indeed had come before that crisis. “Between 
1420 and 1430 George of Trapezium, Theodore Gaza, 
and John Argyropylus had taken up their residence in 
Italy; and, after the capture, there came a multitude, 
represented by such men as Constantine Lascaris, 
Demetrius Chalkondylas, and Emanuel Moschopy- 
lus.” * 

After the chaotic ages of barbarian conflict the era of 
peace and political reorganization afforded time for the 
cultivation of educational and scientific interests. The 
outstanding leader who realized the need of education 
and was in a position to make some headway against 
the high tide of ignorance was Charlemagne, who insti- 
tuted what is sometimes called the Carolmgian renais- 
sance. His idesd was to provide elementary education 
for all, and ike opportunity for higher education for 
those who wished it. . He planned a system whidi in- 
cluded village schools for dementary work, with paridi 
priests as teachers, high^ monastic and cathedral 
schools, and above these, the School of the Palace. The 
higher schools had practically a uniform curriculum. 
There was ike trivium, which included rhetoric, gram- 
mar and dialectic or pMosophy; and the gmdrivium, 
which had as its subjects music, geometry, arithmetic 
and astronomy. But owing to Charlemagne’s death, 
and to wars and invasions, this system was never fully 
put into practice. There was nothing in it that would 

• J, P. Hiirst;, Bi&tary of the CkriHian Church, p. 209. 
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in any way conflict with the approved learning of the 
church. The Scriptures and the doctrine of Glalen, 
Ptolemy and Aristotle were to rem^ supreme. Of 
pure creative science there was none, although there 
was some activity in applied science, throughout the 
entire paiod. 

Whea the church had become wdUl organized in the 
West the bishops established schools in aflSliation with 
the cathedrals, to train the future clergy and also to 
provide opportunities for advanced training for the 
clergy in service. These cathedral schools undo: the 
control of the bidiops were directed by a scholaslicas, 
or teacher. The ciuriculum at first included reading 
and writing and later grammar. As diementary schools 
were established the cathedral and monastic schools 
became the secondary schools of the early Middle Ages, 
and so remained for ax hundred years, the “sevrai lib- 
er^ M*ts” compriang the curriculum. 

The sdentific knowledge of the schools was exceed* 
ingly elementary and limited. It included a smatter- 
ing of geography, astrological astronomy, and some 
acquaintance with plant and animal life. “In astron- 
omy, the chief purpose of the instruction was to explain 
the seasons, and the motior^ of the planets, to set forth 
the wonders of the visible creation, and to enable the 
priests to fix the time of Easter and all oth^ fi^tivals 
and holy days, and to announce to the congr^ation the 
proper celebration of them.” ’ Theology was the one 
profesdonal study of the early Middle Ages. The in- 
fluence of the Modem science and the spirit of inquiry 
brought back by the returning erusaders stimulated the 
church teachers to devise a new method of theological 
study, the use of philosophical speculation in the sys- 
B. P. Cubberly, The History of Edwcatim, p, 160. 
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tematizing of church doctrines. Thus arose scholas- 
ticism and the ^tem of belief known as scholastic 
theolog 7 , having its origin particularly in the cathedral 
schools. 

In short, science was effectively controlled by the 
church during the Middle Ages, and nothing that op- 
posed the Old and New Testaments, in any realm of 
learning, was countenanced. The suppression of the 
creative Greek science, accomplidied by the later 
church fathers, was facilitated by the final dissolution 
of the pagan schools of learning. The astronomy of 
Ptolemy, the medicine of Galen and the logic of Aris- 
totle were the scientific authorities, harmonized, of 
course, with the Bible. But much of the learning of 
the Middle Ages espressed itself in philosophical and 
theological disputation, and out of this the heresies for 
the most part grew. 

One type of ancient science, however, was popular 
in this period. The old Babylonian, Egyptian and 
Hebrew interest in astrology and alchemy lived again. 
Signs, wonders and miracles dominated the fearful 
mind of the Middle Ages. Yet along with all this a 
number of practical inventions are to be noted as 
products of the period. Glass was used in cathedral 
windows; the organ was first installed in churches, and 
bells in the towers; striking clocks with wheels and 
weights were employed in monasteries. Windmills 
came into use. Venetian glass, compasses, gunpowder 
and lenses were invented or improved. All these were 
mechanical inventions of applied, not pure, science. 

Since the p 3 U‘amids, temples, palaces, theaters, aque- 
ducts, amphitheatCTs and fortresses of antiquity are 
rightly considered as achievements of engineering 
srience as well as of art, so we may list the mighty 
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Gothic cathedrals of the Middle Ages as a great scien- 
tific achievement. 

In one form of applied science the twelfth cen- 
tury stands in the forefront, namely in architec- 
ture. ... In this the twelfth century stan(k out 
as the culminating period of Romanesque, and the 
beginning of the Gothic style, the latter being not 
only an artistic achievement of the highest sig- 
nificance, but an engineering feat as well, in the 
measure of strain and stress and in the skillful use 
of materials and the balance and harmony of the 
whole. . . . This knowledge was handed down in 
practice rather than in any theoretical manuals.' 

The Gothic cathedral is the greatest and noblest 
achievement of the late Middle Ages and is the sym- 
bolic expression of that era. The superb examples in 
Paris, Chartres, Reims, Amiens, Rouen, and in other 
lands, bespeak an architectural skill worthy to rank 
with the best that the Egyptians, the Greeks and the 
Romans achieved. And they were built in the true 
spirit of science by architects, builders and workmen 
who thought more of thdr work than they did of any 
personal consideration, with the result that their nam^ 
in most cases are unknown. 

The outstanding scientist of the Middle Ages was 
Roger Bacon, an English IVandscan friar. Breaking 
away from Aristotelian l{^e and philosophy and theo- 
logical tradition, the accepted bases for the study and 
advancement of truth. Bacon vigorously substituted 
the method of reason, which he applied in the observa- 
tion of nature and in laboratory experiments. He took 

®G. H. Hastms, The Renmsemce of the Tadfth Century, pp. 
^Of. 
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mathematics as tibie basic science in the measurement 
and interpretation of other sciences. His range of 
interest covered the fields of astronomy, ph 3 rsics, math- 
ematics, geography, chemistry and medicine. Familiar 
with Greek, Roman and Arabic science, he described, 
discovered, and foretold many uses of applied science 
far in advance of his day. Yet in spite of his scientific 
point of view he retained many of the ancient and 
medieval ideas in alchemy. His supreme contribution 
was hfe insistence upon the scientific method, rather 
than his actual achievements- in discovery. 

In giving scientific or natural reasons for alleged 
supernatural phenomena, in using the “Mohammedan 
practices” of experimentation, in delving into alchemy, 
and in disregarding Aristotle as an infallible authority. 
Bacon laid himself open to ecdesiastical censure. He 
was labded with all tiie names in the medieval vocabu- 
lary which were applied to those deemed antinsocial: 
Mohammedan, infidel, atheist, magician, sorcerer. He 
was condemned by the ecclesiastical courts and cast 
into prison, where he served two sentences totaling 
twenty-four years, being released at eighty years of 
age just a year or so before his death. His writings 
we« suppressed at the time of his demise. 

The great stru^e for the freedom of science from 
ecclesiastical control was to be waged durmg the 
Renaissance period. The persecution of Rc^er Bacon 
was a foiminner of many later here^ trials. The 
church was ready to wage a relentless warfare against 
science, and seiauce was now prepared to raise up mar- 
tyrs, if need be, for its cause of freedom and truth. 



CHAPTER IV 

THE RENAISSANCE AND MODERN SCIENCE 

What history calls the Renaissance is for science the 
Declaration of Independence. Many influences con- 
tributed to the liberation of science in Europe in the 
fourteenth century, for the period known as the revival 
of learning, or the new birth, was an age of great scien- 
tific change as well as of artistic and literary achieve- 
ment. But no era is sharply defined from the preceding 
era; we see tiie dawn of &e scientific renaissance in 
influences already at work in the Middle Ages, and 
we also discover traces of medievalism carried over 
into the f^e of the Renaissance. 

The Raiaissance was a movement, the resultant of 
many influences, that profoundly transformed the 
medieval attitude of mind and prepared the way for 
what we call the modem point of view. 

The medievalist was mentally bound by his sub- 
servience to absolute ecclesiastical authority. He ac- 
cepted without question the interpretations handed 
down to him — interpretations of tiie Bible, the early 
church fathers, Aristotle, Galen and Ptolemy. Theol- 
ogy, “the queen of the sciences,” was eentr^ in im- 
portance in the thought of the teach^ in the Middle 
Ages. He was fettered by an inferiority complex which 
he could not or would not cast off. Ihe chief aim of 
education, as he saw it, was to prepare through religion 
for the life after death. He could not think for h i m- 
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sdf for he had not been trained to do so. He did not 
dare to think for himself for if he did so he might be 
adjudged a heretic. He did not know his own mind and 
its possibilities. He did not appreciate the values in 
the world about him. He swallowed whole the super- 
stitious tales and stories of miracles foisted upon him 
by tihe church, and his childish mind also fed upon the 
falsehoods of alchemy, astrology and “black magic.” 
The ideal of otherworldliness naturally caused him to 
belittle the values of this world. There was a large 
element of fear and awe in his outlook, as evil spirits 
were thought to people the world, to be cast out only 
through the powers of saints, angels, charms and relics. 
The little science that the medievalist employed con- 
formed with the orthodox theology, and had its value 
in throwing light on biblical verses or revealing the 
hand of I^ovidence to humanity. 

The modernist of the Renaissance threw off the 
chains of ecclesiastical authority. He questioned 
eveiything to ascertain whether it was true or false. 
Authorities of the past were of value only when they 
coincided with his critical investigation and rational 
conclusions. Discoveries and inventions were reveal- 
ing to man the possibilities of his own mind, and he 
was beginning to think for himself. He was also dis- 
covering the values in the world of nature about him, 
learning to appreciate life here and now. The facts of 
this world he was gathering at first hand, casting aside 
stereotyped opinions and theological dogmas, and 
ihereby lessening considerably his feeling of fear and 
of otherworldliness. Life was no longer a grinding and 
arduous probation; it was an opportunity for the com- 
plete enjojunent and happiness of humanity. 

The modernist was adopting a truly scientific -point 
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of view. He was turning away from theological revelar 
tion, naive meditation, unquestioning obedience and 
unreasoned faith to engage in the search for truth 
for its own sake. He was using the methods of the 
keenest criticism and analysis, finding his authority in 
nature, the human intellect and the fruits of continual 
experimentation. The later modernists of the Renais- 
sance applied the scientific method in the field of bibli- 
cal learning, scrutinizing the opinions of Aristotle, 
Galen, Ptolemy and the ancient classics, seeing their 
truth and their limitations and discovering new knowl- 
edge based on this inherited scholarship. Such dis- 
coveries struck a death blow at superstition, magic, 
black arts and ecclesiastical charms; but the church 
still clung to the medieval point of view in many realms 
of life. 

The scientific spirit of inquiry, exploration and dis- 
covery was reborn in Ihe age of the Renaissance. 
When all military Europe went a crusadmg the travel 
experiences of the knights transformed their parochial 
outlook into a world viaon. The crusaders came to 
know the point of view, and to appreciate the aehieve- 
• ments of the Mohammedans. During the Middle Ages 
the Arabs had revived interest in the science of an- 
tiquity, centering their studies at Cordova, Spain, but 
this project met with little favor in Christian eoclesias- 
tical circles. However the crusades took the knights 
out of a Christian into a Mohammedan world, and thus 
the Oriental interest in the ancient dassics and science 
was likewise kindled in the minds of the Christians. 
The failure of the crusades to achieve their military 
objectives was a crushing blow at the prestige and 
power of the papacy. 

New discovCTies were being made which would pro- 
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foundly change the outlook of mankind. The compass 
assured the mariner of relative security on the high 
seas. The telescope opened new worlds for exploration. 
The deare for Oriental goods led to explorations and 
discoveries in Africa, India, and the New World. Gun- 
powder marked the end of the impregnability of the 
castle, the fortress and the feudal lord. Roger Bacon, 
in England in the thirteenth century, created conster- 
nation throu^out Europe when he completely cast 
aside the medieval method of speculation upon the 
propositions of Aristotle and insisted upon going 
straight to nature, with the method of observation and 
experimentation, for research work. Thus the break- 
down of feudalism, the rise of free towns and cities, the 
establishment of colleges and universities, and the 
growing consciousness of nationalism, all tended to 
dismt^ate the power, and authority of the papacy and 
the church. A tremendous interest in the life and 
activities of this world caused the attitude of other- 
worldliness to wane. Gradually but inevitably the 
authority of tradition and the noight of ecclesiasticism 
were giving way before the authority of reason, observa- 
tion and experimentation in the world of nature. The 
reeovwy of ancient learning and science served as a 
basis for further progress. The Renaissance b^an with 
a questioning attitude, and as the age progressed added 
new knowledge that foally was able to dear away the 
barnacles of medieval magic and superstition which 
dung to the sdence of the age. 

Humanism was a powCTful influence of the Renais- 
sance in preparing the way for science and the scientific 
method. The «5holastic theology had concerned itself 
with the preservation, systematization and organiza- 
tion of past knowledge in harmony with approved 
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ecclesiastical bdief. There was practically no exten- 
sion of knowledge in scholastic education. But when 
the revival of learning brought the Greek and Latin 
classics to the attention of the scholars of Europe there 
was an abandonment of the preservative method of 
scholasticism, as th^ ancient writings were investi- 
gated and analyzed in the true i^iiit of sciaatific lit- 
er^^ criticism. In tiie field of literature this critical 
spirit produced the movement of humanism, as in the 
field of religion it produced ihe Protestant Reforma- 
tion, and in the field of politics the evolution of 
democratgr. 

But most powerful of all was the scientific renaissance 
in the narrower sense. The Inquisition was still a maiiyr- 
making force in this era, and scientists thought twice 
before locking horns witii such a cruel institution by 
giving wide publicity to scientific tixecoi^ that vari^ 
from the Babylonian-Hebrew science of the church. 
How much the Inquisition deterred science no one can 
ten, but it was inevitable that with the 8upi>ort of 
nxunerous secular influ^ces freedom and liberty were 
bound to defeat coercion and suppression, ev^ when 
opposed by the supreme power of a sacred institution. 

Nicholas Copernicus was the pioneer in attacking 
the Ptolemaic ^tem of astronomy. This Poli^ sden- 
tbt denied that the earth was the center of the uni- 
verse, with the sun, moon, and stars revolving about 
the earth. Holding the ancient heliocentiie theory of 
Psrthagcaras rather than the geocentric the<»y of 
Ptolemy he asserted that the sun was the center of the 
universe and that the earth and planets revolved about 
the sun. He kept his revolutionary conception to him- 
self until on his death bed he completed for pubfication 
a report of his great scientific discovery, and when the 
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Inquisition became aware of the book the author was 
beyond its summons and penalty. At the time, indeed, 
the church was not especially concerned about the 
Copernican theory, advanced only as a tentative hy- 
pothesis, and it took no drastic action. Few accepted 
the theory and there were no champions of science to 
advance it effectively. It was not until sixty years later 
that it attracted universal attention, 

Andreas Vesalius, a young Belgian student of anat- 
omy, bravely launched an assault upon Galen, the 
Roman physician, whose teachings were the basic 
medical authority for the Middle Ages. When but 
twenty-dght years of age Vesalius published an out- 
standing work on anatomy, setting fortti the results 
of his many dissections of the human body. He ex- 
posed the error of Galen in assuming that the bones of 
human beings were identical with those of animals, 
Galen never having (hssected a human body. Vesalius 
proved the vital necessity for direct observation, as 
against reliance upon outgrown ancient authorities. 

Such a daring attack speedily called forth the ire of 
the church. There had been an unwritten law in 
church canon traditions which forbade the dissection of 
a human body, and a conference of the clergy, called to 
consider the case of Vesalius, declared such a procedure 
to be un-Christian. During the Middle Ages it was 
naively believed that the human body contained a bone 
that would serve as a nucleus for a dhw body at the 
resurrection. Another amusing belief, held in all seri- 
oumess, was that since Eve had been created from 
Adam’s rib there was consequently one less rib in man 
than in woman. Vesalius discovered no r^raurrection 
bone and found that naan had as many ribs as wmnan. 
He was hailed b^ore the Inquisition upon tiie 
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trumped-up charge of dissecting a living man, and 
would have been sentenced to death had not King 
Charles V of Spain, whose physician he was, intervened 
for him. 

The Inquisition finally sentenced Vesalius to make 
a pilgrimage to Palestine. He fulfilled the conditions 
of the penalty and on his return voyage was ship- 
wrecked and died of hunger. He was the first physician 
in a thousand years to advance beyond the medical 
horizons of Hippocrates and Galen, and was truly the 
father of the science of anatomy. 

Giordano Bruno, an Italian Dominican friar and a 
bold advocate of the Copemican theory, answered his 
critics by asserting that the Bible taught about God and 
life but not about science. He strongly affirmed that the 
sun was the center of the universe, that the earth 
moved around the sun, and that there was a possibility 
of other inhabited worlds than ours. Bruno also vig- 
orously attacked the standard theology, expressing 
doubts concerning the dogmas of the immaculate con- 
ception and transubstantiation in his work On the One 
Came and cm the Infinity of the Universe and of 
Worlds. Cast iuto prison for seven years, with every 
posable measure taken to force him to recant, he was 
finally burned at the stake in Rome and his a^es igno- 
miniously scattered to the winds. But ikere was yet 
Galileo, who would carry on. 

'Pycho Brahe, Danish astronomer, after srears of ob- 
servation and experimentation, employing astronomi- 
cal instruments of great accuracy, produced a volumi- 
nous amount of valuable data, including astronomical 
tables known as the Rudolphine tables, which were of 
great service in the establishment of the Copemican 
theory by later scientists. He held neither the Ptole- 
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male nor the Copemican theories but evolved a theory 
of his own, known as the Tychonic ^stem, which was 
soon forgotten. According to it the planets revolve 
about the sun and the heavens revolve about the earth. 
Brahe’s chief contribution was his vast amount of as- 
sembled data, which proved a gold mine to later 
scientists. 

Galilei Galileo, a citizen of Pisa, Italy, was a thor- 
oughgoing scientist, in the modem sense of the tmm. 
Accurate observation and experimentation were his 
methods of work. While worshiping in the cathedral 
at Pisa he noticed the swinging of a great lamp, and 
timing the movements by his pulse he discovered the 
principle of the pendulum. Assembling the faculty and 
student body of the XJnivermty of Pisa, he established 
the law of falling bodies by dropping timultaneously a 
hundred pound and a one-pound shot from the top of 
the famous leaning cmnpanile or bell tower. He later 
demised an improved telescope lens that woxild magnify 
fifty times. But Galileo locked horns with the Inquisi- 
tion when he set forth, as truth, the Copemican theory 
of astronomy. In 1616 he was hailed before the In- 
quisition on the charge of here^. The documents of 
the case are an interesting commentary on the attitude 
of the church toward science: 

Whereas you, Galileo . . . were denoimced in 
1615 to this Holy Office, for holding as true the 
false doctrine taught by many, namely, that the 
sun is immovable in the center of the world, and 
that the earth moves, and also with diurnal mo- 
tion; also for having pupils whom you instructed 
in the same opinions; also for maintaining a cor- 
re^ndemce on the same with some German 
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mathematicians; also for publidiing (%rt^ letters 
on the solar ^ots, in which you developed the 
same doctrine as truth. . . . 

Therefore, this holy taibunal being desirous of 
providing against the disordar and mischief Hience 
proceeding and increasing to the detaiment of the 
holy faith, by the desire of His Holinras, and of 
the Most Eminent Lords Cardinals of this su- 
preme and universal Inquisition, the two propor- 
tions of the stability of the sun, and the motion of 
the earth, were qualified by the Theological Qual- 
ifiers as foUow: 

The proposition that the sun is the center of 
the world and immovable from its place is absurd, 
philosophically false, and formally heretical, be- 
cause it is expressly contrary to the Holy Scrip- 
tures. 

The proposition that the earth is not the center 
of the world, nor immovable, but that it moves, 
and also with a diurnal motion, is also absurd, phi- 
losophically false, and theolc^cally conrdered, at 
least erroneous in faith. 

Galileo was threatened with imprisonment unless 
he refrained from teaching and publicly approving the 
COpemican theory. He agreed to be dlent, but all the 
while he continued his scientifie studio in seclusion in 
Florence and again and again he was indiscreet enough 
to support publicly the Copemican thewy. All the 
authorities of the theolc^cal wotM train^ the guns 
of daatmciation upon him. Catholic and Protestmit 
alike. In 1632 Father Melchior Inchofer of the Jrauits 
declared: “The ojanion of the earth’s motion is of all 
h^esies the most abomirrable, the most pmiicious, the 
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most scandalous; the immovability of the earth is 
thrice sacred; argument against the immortality of the 
soul, the existence of God, and the incarnation, should 
be tolerated sooner than an argument to prove tibat the 
earth moves.” Luther did not lag far behind in the 
condemnation of the theory of Copernicus: “People 
gave ear to an upstart astrologer who strove to prove 
that the earth revolves, not the heavrais or the firma- 
ment, the sun and the moon. . . . This fool wishes to 
reverse the entire science of astronomy; but sacred 
Scripture tells us that Joshua commanded the sun to 
stand still, and not the earth.” Calvin expressed his 
opinion with a question: “Who will ventme to place 
the authority of Copernicus above that of the Holy 
Spirit?” Even John Wesley declared that the Coper- 
nican theory tended “toward infidelity.” 

When Galileo published a book, in 1632, proving the 
truth of Copernicus and vigorously refeirmg to the 
previous attempt of the Inquisition to silence him, he 
was hailed again before that court on the chaise of 
here^. Pope Urban VIII had entered the arena 
against Copernicus before Gahleo’s book appeared, and 
when Galileo hurt Urban’s pride by riddling all his 
arguments, the church was further stimulated for 
action against the heretic. An old man, seventy years 
of age, without an advocate or adviser, given the third 
degree, threatened with torture and burning at the 
stake, Galileo recanted publicly, on his knees, with 
these words: “I, Galileo, being in my seventieth year, 
being a prisoner and on my knees, and before your 
Eminences, having before my eyes the Holy Gospel, 
which I touch with my hands, abjure, curse, and detest 
the error and the heresy of the movement of the 
earth.” They kept him under painful surveillance 
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until his death, eight years later. He continued his 
studies with lessened vigor until his eyesight failed 
two years before his death. 

John Kepler, a German mathematician, utilizing the 
data assembled by Tycho, in fact having personally 
cooperated with him in working out the Rudolphine 
astronomical tables, was interested primarily in the 
number, size, and motion of the heavenly bodi^. After 
spending twenty-five years in working mathematically 
on the assemble data he arrived at three laws govern- 
ing the movements of the planets — one of the most 
wonderful discoveries ever made in pure science. Stated 
briefly the laws are as follows: (1) Planets move in 
ellipses; (2) a line (radius vector) drawn from the 
center of the sun to a planet sweeps over equal areas 
in equal times; (3) the squares of the periodic tim^ of 
the planets are proportional to the cubes of their dis- 
tances. Kepler also wrote a work on optics, and in- 
vented a telescope that was much superior to Galileo’s 
instrument. He was an enthusiastic advocate of the 
Copemican theory, and since his laws proved the 
motion of the earth he too came into conflict with 
ecclesiasticism. 

Kepler’s works were condemned by the Roman 
church and placed on the Index. Even Protestants 
in Germany warned him "not to ihrow Chiist’s king- 
dom into confufflon with his siUy fanei^,” and to 
"bring his .theory of the world into harmony with 
Scripture.” Imprisoned for his views, Kepler agreed 
to accept a compromise, to the effect that law gov- 
erned the heavenly bodies, which mi^t also be inter- 
preted as divine signs as in the case of comets. He 
had estahlidied the existence of great laws of motion 
but he did not know the cause back of them. This 
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remained for anotiber scientist, Newton, to discover. 
Throughout ail his unpleasant experiences Kepler re- 
vealed a beautiful ^irit: “I do think tbe thou^ts of 
God.” 

Isaac Newton, an English mathematical scientist, is 
noted fundamentally for his theory or law of gravita- 
tion, which revealed the xmderlying causes of natural 
laws that had been set forth by preceding scientists. It 
showed that the force of gravity determines the weight 
of bodies, the rate at which they fall, and the path de- 
scribed; it explained the specific gravity of planets, the 
causes of tides, the reason why the earth could be a 
perfect globe, the causes of the precession of the equi- 
noxes, the reason for planets moving in ellipses, and 
the movements of comets in parabolic curv^. Newton 
was ecclesiastically accused of taking “from God that 
direct action on His works so constantiy ascribed to 
BSm in Sculpture, and transferring it to material 
mechanism . . . substituting gravitation for Provi- 
dence.” 

Rene Descartes, French mathematician and philoso- 
pher, rendered scientific methodology a great service by 
setting forth the mechanistic conception of nature as 
basic in scientific research. He pointed out that first- 
hand examination of the facts, rather than mere ac- 
ceptance of past opinion, was necessary in the estab- 
lishment of iruih; that the search for truth should 
be^ in the acknowledgment of ignorance. Such a 
point of view was fatal to the medieval allegiance to 
the autiiority of tradition. 

F^rands Bacon was the first to stress the fundamental 
value and importance of the new methods which the 
leaders in science had already for some time employed. 
Scientific knowledge, he insisted, must be based on ex- 
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perience that has been caj^fuUy tested, corrdated and 
oiganized. He especially stressed the metiiod of induc- 
tion — ^the establishmrait of truth by working from facts 
to principles, the experimental method: “We should 
not, like the spiders, which draw fiieir ihreads from 
themselves, derive our ideas merely from ourselves; nor 
should we, like the ants, merely collect; but we should, 
like the bees, collect and elaborate.” 

The renaissance of science was fast breaking up the 
worlds of antiquity and medievalism- Tbere had been 
glimpses of modem science in antiquity, and there are 
phases of ancient and medieval science in the world 
to-day; no absolute cla^fication is pos^le, but what 
we are here concerned with is the distinction between 
the viewpoint that is solely concerned with truth 
arrived at through observation, experimentation 
and classification, and that which finds the «>urces 
of truth partially in speculation, tradition, and 
magic. 

The universe that the renai®ance of science slowly 
but surdy undermined may be described as follows: 
The earth is flat in form, the center of the univase, an 
immovaMe planet. The sun, moon and stars revolve 
about the earth, expresdy to li^t and heat the earth. 
Eclipses and meteom are divine warnings against sin, 
divine dgns of the approaching aid of the world, or 
divine forecastings of coming ^rthquakes, famines, 
epidemics or wars. Ihe universe was crated by divine 
fiat, and completed in six literal days of twenty-four 
houra each, approximately four thousand years befae 
Christ. Man was areat^ a perfect being, with per- 
fected mmal and mental powers, but was di»hedient 
and fell from his state of inno^nqy and perfection. In 
spite of aU church opposition, science was winning in 
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its straggle to substitute for this traditional picture a 
world view based on facts. 

Leonardo da Vinci illustrates the constructive phase 
of the Renaissance after the initial skepticism had 
faded. In his almost universal grasp of the knowledge 
of his age he is a counterpart of Aristotle. His creative 
genius in art has well nigh eclipsed his scientific prow- 
ess, for all recognize “Mona Lisa” in the Louvre and 
“The Last Supper” in the Refectory at Milan as Da 
Vinci’s masterpieces, but few indeed can '.tell of his 
scientific interest and achievements. 

He, first of all, understood and applied the scientific 
method of observation and experimentation. He sug- 
gested or foresaw the possibilities of many inventions 
of to-day — aeroplanes, industrial engines, smelting fur- 
naces, steam engines, machine guns, and water pumps. 
He invented water nulls, water engines, spinning ma- 
chines and planing machines. He explored tiie field 
of astronomy, holding the Rythagorean astronomical 
views; the field of anatomy, anticipating Harvey’s dis- 
covery of ihe circulation of jthe blood; the field of 
geology, in the study of fossils and of erosion; and tiie 
fields of mathematics, mechanics and physics. He 
undCTmined the pseudo-science of astrology by his in- 
sistence on method. His scientific writings were not 
generally known, due to the fact that his method of 
writing made his works diflScult 'to read. He wrote 
left-handed, from right to Idlt, so that his records must 
be held up to a mirror to be read. He is rather a soli- 
tary star of science, witii but little direct and imme- 
diate influence, although his work as a scientist is 
marvelous. 

William Gilbert, an English ph 3 rsician and a special- 
ist in mathenuitics, chemistiy and physics, set forth the 
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results of his observations and experiments of eighteen 
years in his work on Magnetism. He held that the 
earth was a giant magnet, that its rotation was due to 
ite magnetic character, and that this applied to the 
universe in general. He freed the study of magnetism 
from its association with magic, noted and classified 
objects which when rubbed would attract other objects, 
and established the knowledge of frictional electricity 
as an accredited science. He is said to have been the 
first to use the term electricity. He also explained the 
behavior of the compass. 

W i ll ia m Harvey, of London, was physician by ap- 
pointment to the king and also lecturer on anatomy at 
a medical school. Not satisfied with Galea’s statement 
that arteries were air-filled tubes he spent nineteen 
years in careful studies of the flow of blood, the arteries, 
the veins, and the valves of the heart. Opening an 
artery of an animal and binding it so that the blood 
would not flow past, he thus proved that the blood was 
flowing from the heart to the leg. He next opened a 
vein and found that the blood was flowing from the leg 
to the heart. Experimenting with an arm he achieved 
the same results. He studied the valves of the heart 
and the lungs and discovered the double circulation of 
the blood. When he publidied his discovery he lost 
many patients, practically none of the medical profes- 
sion l^ieved him, and for twenty-five years his th«is 
was debated. Harvey is in reality the founder of 
modem ph 3 rBiology. 

Evangelista Torricelli, coworker with Galileo, was 
puzzled as to why water rose in a tube, and why it rose 
to just a certain height. Using a tube of mercury for 
experiments he discovered the phenomenon of atmos- 
pheric pr^sure, and thereby smashed the ancient 
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proposition tiat “nature abhors a vacuum.” The Tori- 
celli mercury tube became the first barometer. 

Otto von Guericke, a Prussian burgomaster, was the 
inventor of the air pump. Taking two hollow hemi- 
spheres of copper, fitted closely together, he pumped 
out the air from inside them, and it is said that eight 
horses, pulling at each hemispha^, were unable to 
overoome the outside air pressure so as to separate 
them. This was the famous “Magdeburg hemispheres” 
experiment demonstrating atmospheric pressure. 

Robert Boyle, the son of an Irish earl, read about 
Guericke’s air pump and proceeded to construct a 
better one. Desiring to find out how much air is com- 
pressed when increased weight is put on it he discovered 
the law of the compresability of gases: that the volume 
of a gas is decreased in proportion as weight upon it 
is increased. 

Marcello Malpighi, an Italian professor of medicine, 
was among the first to reveal by his discovaies the 
value of the microscope. He extended tiie blood circu- 
lation theory of Harvey by discovering the tiny tubes 
called capillaries. With his microscope he studied, for 
the first time, tiie anatomy of insects. He also was 
the first actually to observe the circulation of the 
blood; Blarvey had discovered it and now Malpighi 
reaffirmed the discovery by mght. 

Edmund Halley was the first astronomer to predict 
the return of a comet. When a comet appeared in 
1682 Halley dug up the records and found tl^t it had 
made previous appearances evoy seventy-six years, 
from which he computed that it would appear again in 
1758. Sixteen years after his deatii his prediction was 
fulfilled, and the comet now bears his name. 

Ibe middle and latter part of the sevmteentb cen- 



THE RENAISSANCE AND MODERN SCIENCE 107 


tury saw the organization of academies of science, com- 
posed of scientific leaders. The Royal Society of Lon- 
don was fOTmed in 1662, the French Academy in 1660. 
In Berlin such a society was founded in 1700, and the 
American Philosophical Society, which was scientific 
in purpose, dates from 1769. 

Thus far the seventeenth century holds the record 
as the greatest era of scientific achievement in the his- 
tory of the world. The scientific method became widely 
known. Observation and experimentation wwe em- 
ployed as never before. Discoveries of laws, processes 
and scientific instruments followed one after another, 
each preparing tire way for added knowledge and 
methods of procediire. From the time of Galileo to 
that of Newton science kept revealing an ever larger 
universe. It showed the world to be law-abiding, and 
also to be a world of anall things as wonderful in this 
structure as the large. The foimdations laid for new 
sciences and the organization of scientific societies re- 
veal a freedom unheard of but a diort while before. 
The Inquisition punished the scientists, Protestant 
pulpits stormed at tiimn, and tire laity at times at- 
tacked and ridiculed them. But they won the day, and 
supernatural e^lanations had to give way to natural, 
with consequent theological retrenchments. 

The dominant interests of the Prot^tant leaders in 
the revolt against the suprmne authority of the Ohuxdr 
of Rome were theolc^cal ratirer than scientific. On 
first thought the establishment of the principle of the 
right of private judgmmrt as opposed to the judgmmrt 
of an intmnediary priesthood backed by an infallible 
institution, would appear to be an influence favorable 
to scientific investigation and interpretation. But it 
did not so turn out, for inst^d of an infallible church 
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aai infallible book was substituted — a book understood 
according to the exegesis and interpretation of Luther 
or Calvin or Zwingli or Knox, revertiug back to St. 
Augustine. The change of theology on the part of 
Protestantism did not change the attitude of hostility 
toward struggling science. One of the leaders revealed 
the mind of the reformers when he said that if creation 
did not take place as described in Genesis then “all the 
promises of Christ fall into nothing, and all the life of 
our religion would be lost.” Luther himself opposed 
the Copemican theory of world origin, and thought it 
wicked even to cast doubt upon the literal interpreta- 
tion of the Scriptures, for in the literal text of Genesis 
was contained all wisdom human and divine. The flat 
universe was rigidly approved, and any suggestions of 
a right of private scientific judgment that did not har- 
monize with the “orthodox right of Protestant judg- 
ment” was met by strong Protestant opposition, as well 
as by persecution from the Roman church. A hostile 
theological attitude toward science was encountered in 
Lutheran, Calvinistic, and Anglican lands. 

The Protestant leaders also stressed the idea of a 
devil, of demon-possession, and of witches. Idiocy, 
insanity and imbecility were caused by Satan. The 
biblical VCTse, “Thou shalt not suffer a witch to live,” 
and St. Paul’s reference to the bewitching of the Gala- 
tians, sufiSced to prove to Luther that his convictions 
were correct. In the teaching of the Protestant church 
Christ’s eq)erience with Satan, witir the woman with 
the seven devils, and with the demons in the swine, 
were daborated and magnified. 

Calvin came into direct conflict with science when 
he led an attack on the Spanish anatomist Miguel 
Servetus, who discovered the pulmonary circulation of 
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the blood. Servetus was especially ironical in his oppo- 
sition to Calvin’s theological work, the Institutes. He 
was an anti-Trinitarian and publi^ed a pamphlet at- 
tacking the doctrine of the Trinity. While in Vienne, 
France, Servetus had developed a large practice as a 
physician, but when his literary nom de plume had 
been disclosed he was placed on trial by the Roman 
church and condemned to be burned. Escaping to 
Geneva, he was arrested and tried, with Calvin as one 
of the judges. Calvin had been the political dictator 
of Geneva for years but at this time his power was wan- 
ing. The final outcome of the Servetus trial reinvig- 
orated his political prestige. Servetus was condemned, 
and was burned to death on October 27, 1653. The in- 
teresting point for our present purpose is Calvin’s atti- 
tude toward science. Servetus had publidied an edition 
of Ptolemy’s Geography in which the true state of 
Judea was described; it was pictured as a land that 
was hard, barren and desolate, not a land flowing with 
mUk and honey. Calvin used this contradiction of the 
Scriptures against Servetus at the trial with tremen- 
dous force. Servetus replied that he had taken the 
words from a previous edition of Ptolemy’s work, also 
that the statement was one that could easily be 
proved. The answer was that Servetus’ words "ne<^ 
sarily inculpated Moses and grievoudy outraged the 
Holy Ghost.” 

Luther, Calvin, Zwin^ and Knox shared the cur- 
rent medieval attitude toward science. While differ- 
ing in nainor points of interpretation they shared the 
literal Hebrew-Babylonian view of the or^in of the 
world and the superstitions about comets, edipses and 
demon-pos^saon. They did not favor Copenucus, 
Galileo, or any of the other scientists. Zwingli was 
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more liberal thac the other reformers but he too 
shared the fautafdes of the age. As the years elapsed 
tile opinions of these leaders became fixed iruth for 
the Protestants and deviation from them was deemed 
her^. Modem science owes little or nothing of ite 
prc^esB to the direct intent of tiie Reformation and 
its leaders, although indirectly the fact of the Refor- 
mation was one of the influences that helped science 
to free itself from a united ecelesiasticism and author- 
ity. The ensuing divisions made the church less pow- 
erful in fighting its futile battle with science. 

The iaue of the Reformation was the accept- 
ance by all Protestant CSiurches of tiie dogma that 
“the Bible is a suflScient guide for evay Christian 
man.” Tfradition was rejected and the right of 
private interpretation assured. It was thou^t 
that the mterion of trath at length had been ob- 
tained. The authority thus imputed to the Scrip- 
tures was not restricted to matters of a purely 
religious or moral kind; it extended over philo- 
sophical facts, and to the interpretation of nature. 

. . . The Reformers would tolrarate no science that 
was not in accordance witii Genesis. Among them 
there were many who maintained that religion 
and piety could never flourmh unless separated 
from learning and science. The fatal mayiTn that 
the Bible contained the sum and substance of all 
knowledge, useful or posable to man, was still 
sfarietly indsted upon. So far as science is con- 
cerned, nothing is owed to the Iteformaticai.* 

Founded upcm bade influences in tiie Middle Ages 
and the Renaissmoe, modmi science be^me a mme 
* J. W. Ikapec, Confiat Sdeme and BtMgitm, 7142. 
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and more powerful factor in the civilization of the 
world in the eighteenth century, as ecclesiastical <»n- 
trol became weaker and public opinion more tolerant. 
The well-^tablished sciences of astronomy and mathe- 
matics became more dominantiy influential than ever 
before, while the newer sciences of geol<^, ehemistiy, 
botany, zoology and physics became more universally 
recognized. There was still a battle royal ahead be- 
tween the forces of religion and science on the issue 
of evolution, with important skirmishes here and there 
over the application of the scientific method in biblical 
and theolc^ical interpretation and fundamentalist con- 
troverties and law trials. But dogmatic scientists and 
religionists have lost every battle sooner ot later, while 
open-minded leaders of the Christian church and the 
scientific laboratory have unitedly won every major 
conflict. 

Alchemy was given a death blow by Hermann Boer- 
haave, professor of medicine in the Universily of Ley- 
den, Holland, when he virtually founded organic chran- 
istiy, de^niptive of the chemical anal37sis of substances 
occurring in animals and plants. Modem chemistry 
was bom through a series of dia»veries: carbonic acid 
and latent heat by Black, the ch^nical affinity of many 
substances by Bargmann, hydrogen and the compoti- 
tion of water by Cavendish, orrygen by Priestly, and 
the properties of nitic^en by Rutherford. But chem- 
istry was still hampered by the phlogiston theory, pro- 
posed by Becher and Stahl in the century preceding. 
According to this theory of combustion all bodies that 
would bum contained an unse^ substance, phlc^ton, 
which left the body when it was burned, being taken 
into the air. A body could only r^ain jhlogiston by 
taking it out of the air or from pother substance; it 
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was a fire priadple but not fire itself. Antoine Lavoi- 
sier was thoroughly dissatisfied with this old theory of 
combustion, and after eight years of research he proved 
that burning substances took something out of the air 
mid did not put something into it. This something 
that was taken out of the atmo^here was a gas called 
oxygen. Lavoisier was the outstanding scientist of the 
age in establishing modem chemistry, proving the law 
of conservation — ^that matter, seemingly destroyed, 
continues in some form to exist. 

Pierre Laplace, the IVench mathematician, suggested 
an hsnpothesis to account for the origin of the solar 
system. Bhs view was that planets were thrown off by 
the sun out of a primordial nebula, and under a con- 
traction produced by the force of gravity. “Our earth 
and planets were in the beginning formed by the con- 
densation of gases and fluid matter.” This theory be- 
came known as the “nebular hsrpothesis.” Louis La- 
grange collaborated with Laplace in making great 
mathematical discoveries in the realm of astronomy. 
In studying the paturbations or seeming irregularities 
in the movements of the planets he found that the solar 
Sj^tem was stable, th^ irregularities occurring at 
r^lar intervals. Lagrange proved the constancy of 
the planetary orbits. William Hersehel constructed 
the largest tel^cope of his day, forty feet long. With 
this improved instrument he discovered that Uranus 
was a planet and not a star. He clarified stars into 
groups according to brightness, and estimated the nmn- 
ba* of stars in each area. He also noted five hundred 
double stars, of which but few had been previously 
observed. Gdng beyond Newton, who had discovered 
tiiat ^vitation acted upcm tiie sun and planets, he 
proved that it influenoed distant suns as well. He 
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called the cloud mists nebulse, believing that they were 
new worlds in the process of raeation — star dust, form- 
ing new stars. His son, John Herechel, continuing the 
work of his father, made exhaustive surve 3 ^ of the stars 
both in the northern and southern h«nispheres. Uang 
the finest of telescopes, he was the first to scan tiie 
“entire” heavens. He popularized asironomy in the 
best sense of the term, giving an interesting, compre- 
hensive and understandable account of astronomic 
achievements from the earliest beginning to his day. 
Father and son, in beginning the accurate mapping and 
charting of the heavens, are am-edited with being the 
founders of modem astronomy. Thus did astronomy 
sever, once and for all, its affiliations with the pseudo- 
science of astrology. 

Science turned its attention also to the earih, utiliz- 
ing the r^ults of astronomical discovaies. Abraham 
Werner declared that the earth revealed a wonderful 
history, if one would but read that story in the rocks. 
James Hutton developed a theory of the earth's forma- 
tion, based on his studies of fossils and erosion. He 
held that a study of changes now operative would re- 
veal the past history of the earth, and that ihe study 
of roclffi in the process of formation to-day would re- 
veal how rocks were formed ages ago. He thus antici- 
pated the doctrine of rmifmmitarianism which Lyell 
developed later. W&meac and Hutton were two of the 
founders of modem geolc^eal smence. Charles Lyell 
explained the past changes of rocks and tire surface of 
the earth by natural causes which are still operative 
and will continue to operate. Thrmigh his study of 
the fall of rain, the sediment carried down by rivers, 
minerals brought to tire surface by wrings, ocean tides 
and currents, coral growth, volcanic lava, earthquakes, 
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and the interment of plants and animals, Lydl proved 
the doctrine of uniformitarianism: tiiat “changes in 
the crust of our earth have been brought about in the 
course of long ages by causes like those which are still 
in action.” 

The outstanding work of George Buffon was the pro- 
duction of a natural history of animals, their earthly 
distribution and environmental influences. It was a 
splendid descriptive piece of writing but rather poorly 
classified and organized. Carl von Linne supplemented 
Buflon’s work by a most careful and detailed cla^fica- 
tion and organization of the materials of natural his- 
tory. Linne added to the standard name for a group of 
plants or animals a second, definite name for each plant 
or animal, this classifit^tion being termed binomial. 

Albert von Haller, a profe^r of anatomy in Ger- 
many, discoveroi the power of contraction in musdes. 
He aim studied human organs in comparison with the 
s^e organs in the lowar animals, thus marking the in- 
ception of comparative anatomy, which John Hunter 
ra^ed to the position of a distinct and s^arate science. 
Hunter further attempted to trace the history of the 
various organs of the body. 

Lightning rods were invented by Benjamin EranHin, 
who provKl that lightning was dectridty by drawing 
it down firom the storm clouds by means of a Mte. 
Aloysius Galvani discovered annual elwtricity by the 
use of an electrical machine brought in contact with 
the nerves of tiie li^ of a dead frog. The tarn gal- 
vanism has bem given to that branch of sdence which 
treats of currents miring from chemical action, as from 
tiie coanbinatmn of minerals and adfb: current eiec- 
tririty gmxearated by batteries. Alejandro Volta ex- 
tended GWvani’s investigaticms, becoming the inventia* 
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of the voltaic cell. The unit of electro-motive force 
was called the volt, in honor of Volta. Joseph Sauveur 
made studies in the field of acoustics to determine a 
fijced note in music as a starting note. He also studied 
the means of counting vibrations. Ernst Chladni has 
been called the “father of modem acoustics,” due to 
his penetrating research methods and r^ults. He was 
especially interested in the scientific study of muac, 
and elaborated a theory of musical sound. 

fteventive medicine was instituted by Edward Jen- 
ner through his work on vaccination, which gave rise 
to the new science of immunology. There was a cur- 
rent belief in the dairy district of western England that 
the milk-maids who had become infected with cowpox 
were exranpt from smallpox. Jenner developed this 
notion into a sdentific h3T)oth^is and experiment. On 
May 14, 1796, he vaccinated an ei^t-year-old boy with 
cowpox, and on July 1 inoculate him witii sn^^pox 
virus, and his experiment proved to be one of the great- 
est victories of scientific medicine. Jenner met witii 
the most bitter opposition from both medical and ec- 
clesiastical circles. Jam^ Simpson, greatly distressed 
at the suffering of those who were undergoing opera- 
tions, sought a means of producing unconsciousneis 
without intCTfOTii^ with natural organic functions. 
Sdizing upon Liebig’s diseoveiy of chlorofOTm he first 
employed it on November 4, 1847, with complete suc- 
c^s. Theologians attacked him on the ground that 
physical suffering and pain were necrasaiy because of 
the fall of Adam, and that ansesthetics intrafered witir 
God’s will. Simpson devraly matched Scripture with 
Scripture, quoting Gen^is 2:21: “And the Lord God 
caused a deep deep to fall upon Adam, and he dept; 
and He took one of his ribs, and dos^ up the fledi 
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instead thereof.” Simpson’s reply to violent medical 
opposition was most kindly: “I have recently read, 
with mingled sadness and surprise, the declaration of 
some surgeons that amesthetir^ are needless luxuries,' 
and that unendurable agony is the best of tonics.” 

Louis Pasteiur proved that yeast is the one and only 
cause of alcoholic fermentation, and that germs or mi- 
crobe cause other fermentations. He believed that “it 
is within the power of man to rid himself of every 
paraatic disease.” His great contribution to bacteri- 
ology was the idea of preventing disease by the injec- 
tion of a virus to make animal or man immune to the 
attack of the disease. His method has been greatly ex- 
panded by modem medical science in its preparation and 
use of vaccines, serums and antitoxins to prevent and to 
combat disease. Joseph Lister in utilizing Pasteur’s 
work introducei the scientific treatment of open 
wounds. Assuming that wounds became infected by 
germs in the air on the patient’s body or on the 
hands or instruments of the surgeon, he sought a sub- 
stance that would be antiseptic, preventing further 
Infection. On battlefields both asceptic surgery, infec- 
tion prevention, and antiseptic surgery, infection treat- 
ment, are now universally employed. Carbolic acid, 
when first used, met witii the usual violent medical 
oppoffltion. After these new methods of surgery be- 
came somewhat generally accepted, medical authorities 
were divided into two schools: the aseptic and antisep- 
tic, with the controversy lasting for some time. 

in the first part of the nineteenth century John Dal- 
ton advanced the atomic theory to explmn the combi- 
naticHos of 'mious dements. He held that all matter 
m oompored of atoms or infinitely small particles of 
variotss demmits— hydrogen, osyssa and sodium— 
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which are inviable to the unaided eye and which are 
yet indivisible and unchangeable and may be grouped 
in very small clusters called molecules. The same ele- 
ments were observed to exist in the far-distant heav- 
enly bodies, when these were studied by means of the 
spectroscope. Rutherford in Ihe twentieth century 
has advanced the theory that each atom is a ^tem of 
electrons, with a positively chained electron at the 
center around which the negatively charged electrons 
revolve. 

One of the greatest scientific achievements of this 
same nineteenth century was the formulation of the 
principle of the conservation of energy — ^that matter 
and energy may be changed in form, but neitiber can 
be rareated nor destroyed. But in these transformar 
tions some energy is dissipated in heat, as Sir William 
Thompson discovered in 1852. Energy, or the power, 
capacity, and ability to do work, is divided into two 
forms: potmtial, or stored energy, and kinetic, or re- 
leased energy which is seen and active. A frozen 
Niagara Falls illustrates potential energy and the same 
water in sununa* kinetic energy. 

Working independently upon Newton’s theory of 
gravitation, without the aid of a telescope, Adams and 
Levenier made the brilliant discovery of the new 
planet Neptune, both being attracted to the problem 
by the gravitational disturbance of the planet Uranus. 
Levarrier also made an analytical ehai^ of the orbits 
of the planets by whidi their revolutions for the next 
sevm^ millenniums might be predicts. 

The nineteenth century saw the devdr^anent of the 
chemistry of light or spectrum analysis: the study 
through a prism of the decompositicai of a ray of light 
into bands of colored light. Bunsen and Eirchhr^ 



118 CHRISTIANITY IN A WORLD OF ^lENCE 

adapted a prism to a telescope, creating a new scien- 
tific instrument, the spectroscope. The use of this 
device enabled scientiste to discover the chemical con- 
stituents of the heavenly bodies, revealing the presence 
of the same elements as those contained in the crust of 
the earth. In toe latter part of the century toe sciences 
of physics and chemistry replaced the study of natural 
philosophy; and geology, botany, zoology, and ph 3 ra- 
ology supplanted toe older study of natural history. 
Then there was further differentiation and hybridiza- 
ticm, which is to say toe establishing of specialized 
“cross-sciences.” 

But it was above all toe discovery or latoer toe for- 
mulation of the theory of evolution, by Charles Darwin 
and Alfred R. Wallace, which startled and upset scien- 
tific and toeological circles and the world at large. 
The idea had existed in scientific minds back in the 
classic days of Greece, and in the ei^teento century 
Buffon, Era^us Darwin and Lamarck had suggested 
this theory, but it required a champion to bring it 
boldly to the attention of mankind. 

Charles Darwin, a young English student of natural 
history, was ^pointed naturalfet of toe toip “The 
Beagle,” which was tooiHy to set sail upon a five-year 
cruise aroimd the world. While on this voyage Darwin 
made a compreheimve study of the biological and geo- 
logical life of toe lands where toe ship dropped anchcar, 
taking voluminous notes on his observations and ez- 
pmmmrts. Ccnnpletorg the voyage at toe age of 
twenty-seven he spent toe nest twenty years in analyz- 
ing and organking his data. While he was putting toe 
finitoing touches on his great work, in 1858, his hiend 
Alfred R. Wallace, ei^ged in scientifio inv^tigations 
in tte Malay sfrdes of toe Far East, sent his hypotoesis 
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of the diversification of animal species to Darwin for 
his opinion. In that paper from Wallace was tiie sub- 
stance of Darwin’s theory of evolution. On July 1, 
1858, Darwin submitted a paper he had written in 
1844, and the article received from Wallace, to be read 
before the Linnsean Society. Darwin’s firiends were 
struck with the similarity of the two theories, knowing 
however that Darwin had years before exhaustively 
gone over the ground now covered by Wallace in his 
paper. Darwin published his final results in Novem- 
ber, 1858, in a work entitled the Origin of Species. He 
had set out upon that world journey as a youth firmly 
believing that God had created each species of life as a 
separate and distinct creation. After he had returned 
from the voyage and assembled his data he came to the 
conclusion that all life species have been evolved 
through the ages of time from simple forms of life. He 
saw evidences of a stru^e for existence in tiie course of 
which by natural sel«3tion the fittest — ^which did not 
necessarily mean the best or even tire strongest — ^had 
survived. 

Darwin supplemented his first work, the Origin of 
Species, with the Descent of Man, publiriied in 1871, 
in which he stated tirat mankind is part and parcel of 
tire whole process of evolution, both physically and 
mentally. He also elaborated the principle of natural 
selection; 

As many more individuals of each specie are 
bom than can posribly survive; and as, conse- 
quently, th^ is a frequent^ reeuning stru^e 
for existei<», it foUovra that any bmng, if it vary 
however sl^tiy in any manner profitable to itself, 
under the complex and sometimes varying condi- 
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tions of life, will have a better chance of surviving, 
and thus be naturally selected. From the strong 
principle of inheritance, any selected variety will 
toad to propagate its new and modified form. 

While »;lentists have modified details, in the main 
Darwin’s theory of the origin of plants, animals and 
man stands. As we have seen, the idea had been enter- 
tained by the Greeks of antiqxiity, but it had never 
been substantiated by observational and experimental 
evidence. The points which Darwin stressed were 
“variation among individuals of a species, struggle for 
existence, survival of the fittest, and inheritance of 
favorable characteristics.” 

The theory of organic evolution by natural selec- 
tion as maintained by Darwin was naturally sub- 
jected forthwith to the sevCTest scrutiny, and some 
of its details have been successfully and destruc- 
tively critic!^. In particular, his explanation of 
the mechanism of heredity appears to be unten- 
able, as does also his theory that small but inces- 
sant variations are gradually accumulated into 
departure from the original, ultimately sufficient 
to amount to new q}eci%. The studies of Mendel 
and Weismann upon inheritance and of De Vries 
and others upon variation, have supplemented and 
to some extent supplanted mudfi of Darwin’s work 
upon th<»e subjects. But apart from these and 
other readjustments of det^, the Darwinian 
theory stands secure and at present affords the 
most reasondble esplanation hitharto proposed of 
the origin of man, and other anim^ and of 
plants; an mq}!tenation, moreover, in harmony with 
the ^eral law of evolution now accepted for the 
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origin of existing forms of language, literatee and 
art; of chemical compounds, of the earth, of the 
solar ^tem; and of the stars.’ 

This was a blow to the special-creation theory of 
Christianity, as laid down in Genesis and taught as 
literal scientific fact by the church. The issue was not 
one of ultimate causes, but rather of the method of 
creation, whether sudden or slow, whefber 3delding an 
immediate and complete product or continuing in a 
dynamic process. The dispute was not regarding the 
source of life, but the method of life-transmission. The 
church believed in a static creation, final and com- 
pleted ages ago. Science held that creation while rela- 
tively complete is yet alwa3?s in the making, going on 
to-day as well as through past ages. The fundamental 
conaderations about life are pxupose and destiny, not 
method and origin. 

The Christian church was sffoused by Darwin’s con- 
clzisions as it had not been in many years. One 
bishop said that Darwin was attempting "to limit 
God’s glory in creation” that the principle of natural 
selection was “incompatible with the Word of God” 
and “a dishonoring view of nature.” The bishop also 
congratulated himself that he was not descended from 
a monkey. To this Huxley replied in a sentence that 
has become immortal: "If I had to (hoose, I would 
prefer to be a d^cendant of a humble monkey than of 
a man who employs his knowled^ and his doqu^ce 
in misrepresen&g those who are wearing out their 
liv^ in the search for truth.” Konmn C^thdics and 
Prot^tants alike heaped ridicule and condemnation 

* W. T. Sedgwick and H- W. Tirfer, A Short Hutory of Sdence, 
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upon Darwin’s work. Denunciations came not only 
from Europe but from the United Stat®; even from 
far-off Australia came a book by a lord bishop in 
which the great scientist was condemned. Reactionary 
eedraiastics in England, IVance, Switzerland, and Ger- 
many contributed thrir fuel. Pope Pius IX, in a let- 
ter, expressed his opinions very forcefully: 

A system which is repugnant at once to history, 
to the traditions of all peoples, to exact science, to 
observed facts, and even to Reason herself, would 
to need no refutation, did not alienation from 
God and the leaning toward materialism, due to 
depravity, eagerly seek a support in all this tissue 
of fables. . . . And, in fact, pride, after rejecting 
tile Oeator of all tilings and proclaiming man in- 
dependent, witiiing him to be his own king, his 
own priest, and his own God — pride goes so far as 
to d^rade man himself to the level of the unrea- 
sonit^ brutes, perhaps even of lif el^ matter, thus 
unconsciously confirming the Ifivine declaration: 
When pride cometh, then corneth tiiame. 

Scientific evidence during the next twenty and more 
years gave eva’-inerearing support to Darwin’s theory. 
Theo arose a generation that had been trained scien- 
tifically and thou^t in terms of evolution, and gradu- 
ally the dhurchmen modified thrir contention that evo- 
lution d^troyed God, the Bible and Christianity. They 
reintepieted theol(^, reconciling and harmonizing 
science with religion. Then a few became champions 
of tiie new sdentific views. 

The Christian ehur«h in many kteahtms is still bit- 
terly exposed to Darwin as witnessed in the trial at 
Dayton, Tennessee, and the formation (ff fundamen- 
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talist societies with the avowed purpose to fight Dar- 
winkru and evolution. But there has arisen a generar 
tion of scientifically trained collie graduates, and 
church leaders trained in seminaries with the scientific 
outlook, who are working far and wide to give the 
^iritual implications as well as the scientifie aspects 
of the evolutionary theory, that religion and fiheology 
may work together. 

Throughout the conflict Darwin maintained a beau- 
tiful spirit. If he had announced his theory in Italy 
in the time of Galileo no doubt bunung at the stake 
would have be^ deemed too good for him, but as the 
times had grown more tolerant Darwin was not 
harmed. When he passed away his r^nains were in- 
terred in Westminster Abbey, the hipest honrar pos- 
able fw Great Britain to accord. 

Ecclesiasticism has not been the only opponent of 
the growth and development of science; there has been 
opposition also within the ranks of science itself. There 
is such a thing as scientific heresy, as well as theological 
here^; closed minds are possible to scientists as wdl 
as theologians; there have always been “defenders of 
the faith” in both realms. Copanicos, Galileo, la*- 
place, Hersehel, Newton, JSarvey^, Jenner, Lyell, D»- 
win, Pasteur, all were ai»x>rded keen oppoBiti(m by men 
in their own field of labors. In fact so vigorous was 
the opposition that it has provided material a book 
by R. H. Murray, revelling the intoose opposition that 
every scientific discovay has met at the hands of hos- 
tile scientists. ^ Oliver Lod^, who writes the intro- 
duction to this book, comments on the changed atti- 
tude of sc^tists to-^y as compared with that of the 
past century: “Scientists have grown more broad- 
minded and tolerant to-day. In the jaust we see the 
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supports of new doctrine, the detectore of unwelcome 
facts, coming forward apologetically, humbly present- 
ing their credentiids, and we ^ them immediately 
snuffed out or else browbeaten and ridiculed by the 
High Prints of Science. Surely that sort of thing can- 
not happen to-day.” * When Lamarck, in his work on 
PhUosopkie Zoologie, adopted the theory of evolution 
and stated that there was but one specie in nature, he 
met oppoation from scientists by word of mouth, in 
addresses and in scientific books. Darwin himself, be- 
fore he had investigated tibe subject, said Lamarck’s 
book was “veritable rubbish.” When Darwin’s publi- 
cation The Origin of Species confronted the scientists 
of the day there was a decided difference of opinion. In 
fact it is believed tiiat Darwin could count on his two 
hands the number of scientists favorable to his views. 
Lyell, HookOT, Huxley, Haeckel and Spencer were 
favOTable, while Louis Agassiz and Richard Owen led 
the violent opposition. And so the story runs from 
early times to the pr^mit day, although more and more 
scientists are adopting the true scientific attitude re- 
garding new discoveries and fresh truth. They may 
thoroughly analyze new evidence before accepting it, 
and may in the end hold fast to tlm established theory; 
but at any rate they do not oppose new truth with 
rancor and haired. 

Moreover there has been oppc®ition to science not 
only from theologians and from scientists but also from 
phil<^pheis. Wheneva* a scientific theory or discov- 
ery eonfficted with the current philosq^y that was 
heW to be authoritative there w«e always many phi- 
losophers who took up the cudgels against it. The 

H. Munrav, Sdettoe md the Sdmtiats tn the NmeteetUh 
Cenianf. 
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stages in the relations of theology, philosophy, and 
science toward new science, have ever been conflict, 
compromise, mid cooperation. 

The revival of science in the age of the Renaissance 
led to many wonderful inventions that were fundamen- 
tal in bringing to pass the industrial revolution which 
occurred from the middle of the eighteenth to the early 
part of the nineteenth centuries. The birthplace of 
the revolution was England, that land with navigable 
rivers, good harbors, natural resources of coal and iron, 
a colonial empire affording an opportunity for new 
markets for goods, and a merdiant marine protected 
by a powerful navy. Goods that had been made by 
hand or by means of simple tools came to be made by 
complex machinery. The small workdiop with a hand- 
ful of workmen was enlarged into a huge factory with 
thousands of employees. Small scale production gave 
way to large scale. The distribution and sale of com- 
modities ceased to be local and became world-wide. 
This industrial revolution gave rise to the groups 
known as capital and labor, employer and employee. 
Science played a large part in bringing about the age 
of tiie machine and tire factory. The invention of the 
fly diuttle, the spinning jenny, the water frame, the 
power lomn and the cotton gin led to vast improve- 
ments in spinnii^ and weaviz^ Steam power was ap- 
plied to machine for factory production and for 
tran^rortation (m land and sea. The disclosure of the 
secret of making coke from coal improved the process 
of smelting. The discovoy of the n^thod of making 
malleable iron from pig iron resulted in better machin- 
&ry for factories. Cbngested factory towns and cities 
neressitated good waterways, bridge and roads for the 
tian^xartation of raw materials as wdl as tiie finished 
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m^haadlse, and later good roads and canals became 
s«jond in importance, industrially, when the railway 
was built. 

The growth of science in the latter part of the nine- 
teenth and the first decades of the twentieth centuries 
has been so prodigious that the era has been aptly 
characterized as the age of science. The reoiganization 
and bringing up to date of the various sciences, the 
improvement of scientific instruments and the mani- 
fold discoveries and inventions have captivated the 
intez^t and admiration of mankind almost to the ^- 
clusion of other worthy interests. The place in our 
civilization of the telephone, tel^aph, electric power 
line, fuel oil, hotrblast furnace, incandescent light, 
motion pictures, phonograph, radio, automobile and 
s^plane, suggest how powerfully and completely 
sdimiee has transformed the life of modern man. Steam, 
oil, electricity, and steel have made this age of science 
supremdy an age of power. 

The Christian churah is still divided into several 
camps on the question of its attitude toward science. 
Some leaders have sou^t safety in medieval theolc^- 
(»1 castles, living in ostiich-like s^usion. Others have 
tak^ swmd and lance and with a fiery charger have in 
Don Quixote fashion sought to ^y the dragon of 
science. Still others have tried to effect a hmniliating 
and compromising truce. A ^all but growing minor- 
ity have attempted to cooperate with science, and that 
attempt has been cordially received by mrxst of the out- 
^andh^ scientists. This group of leaders from the 
Christian church and the -scientific laboratory working 
togetiier, are the hope of modem dvilization. 



CHAPTER V 

THE REDISCOVERY OF THE BIBLE 

‘ MoDiiBN science has given Ghiistjanity' an intelligent 
understanding and appreciation of the Bible. The 
scientific study of language, literature and histcny has 
made the Bible of greater v^ue, helpfulness and power 
to the modem mind. No longer is it concaved to be 
the ultimate authority in the realm of science; rather 
it is to-day seen as the porlarayal of tihe birth and devel- 
opment of the extraordinary spiritual expmence of an 
ancient race, revealing, incidentally, the purely transi- 
tory scientific explanations of the past. The mechani- 
cal authority of uniform evaluation has given way to 
the reasoned authority of graded worth. This employ- 
ment of the scientific method has led to the virtual re- 
discovery of the Bible. 

The aim of biblical science is to discovm* the tinilh 
regardiog the origin, the nature, the purpose, the mean- 
ing, and the value of the Old and New Testaments for 
the ^iritual n^ds of modam mankind. The ir^tieal 
metirods of reseanh are applied in expiring the Bible 
that were mnployed some years ago in ana2]mirg and 
evaluating the treasures thtd; were exhumed in l^ypt, 
horn the tomb of King Tutankhamen in the YaOey of 
the Kings. If a xnanusmpt of great antiquity were 
unearthed in the ruins of Capernaum to-mmrow, the 
sanm methods of truth seeking and the discovoy 
of values would be utilized in its stndy that ha^ 
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been and are being used in the rediscovery of the 
Bible. 

The word criticism in scientific terminology means 
fair-minded, ssnnpathetic, intelligent and constructive 
judgment. In popular parlance, however, the smne 
word has degenerated to the low level of fault-finding, 
flaw-picking, or in other words the intention to censure 
and to destroy. In view of the misconception thus 
caiased, the substitution of the word evaluation for 
criticism would be most happy. The scientific study 
and interpretation of the Bible involves two types of 
critical or evaluative research. 

Textual evaluation, or tie lower criticism, is that 
phase of the work of biblic^ science which aims to dis- 
cover the original or the oldest text of the books of the 
Old and New Testamraits. All the known tracts are 
assembled and ccunpared, to determine the oldest ex- 
tant. The mistakes that have crept into the texts 
through the ages are scientifically eliminated. The 
rea>very of the earliest possible text, when the original 
is lost or d^troyed, is the goal in view. 

The original manuscripts of both the Old and the 
New Testaments long ago disappeared. The oldest 
recovered manuscript of the Old Testament dates back 
to the ninth century aj>. and of the New Testament to 
the fourth century ajd. Since these oldrait copies are 
but copies of other copies, many times removed, with 
all the cc^ying done by hand, the possibility of errors 
is vray obvious and many errors indeed have been 
luxni^t to l^t throu^ the careful combarison of 
existing texts. texts, which are very numerous, 

are eranpared with refraence "to the extranal evidence 
ei MSS, versions, and citations in mieient literature 
and intrinsic evidraice of the inherent probability of 
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one reading as compared with a riral reading, Judged 
by such rules as that preference should be given to the 
more difficult reading, the diorter reading, the most 
characteristic reading, and the reading which accounts 
for the alternative readings.” * 

For the textual study of the Old T^tament an un- 
derstanding of Hebrew, and for the New Tratament of 
Greek are essential if the texts other than th<^ in Eng- 
lidi or other modern languages are to be considered. 
The method of textual investigation is the method of 
science, and is the only reliable and trustworthy 
method of getting back approximatdy to what the 
authors actually wrote. 

When this foundation work of text recovery has beai 
completed, the next stage is literary evaluation, or 
higher criticism, the aim of which is to discova* such 
facts as who the author was and when and where he 
lived and wrote. The circumstances of writing are in- 
quired into, as also the purpose of the writer, the audi- 
ence for whom he writ^, and the language that he 
anploys. What special interests does the book reveal? 
To what type of literature does it belong? What influ- 
ence from the authar’s past life have left their mark 
upon it? What appers to have beet the author’s posi- 
tion in tile life of im day? Has the book perhaps had 
more than one author, and if so can the different strata 
be distii^uitiied? In a wed, what is the histeieal, 
social, political, economic, and religious tituation which 
is mirreed in the book? Only after an edifuistive 
analyst of the oldest text aloi^ these lines is a true 
interpretative evaluation possible. In making tiie first 
intdOi^nt and adequate study of the Old and New 
Testan^ts lobiieal acieioe is rediscoveing tiie real 

^ Hastiagff o/ Bt&le (C^ Td. ed«}, p. 167 « 
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nature and achievements of the spiritual experience of 
the Hebrews 

Hie scientific Bible student, seeking to throw new 
light upon the nature and value of tiie Bible, freely 
avails himself of the seasoned conclusions of modem 
science in aU its varied brandies. 

Modem astronomy, in txacing its history back to the 
earliest known origins, sheds li^t upon the purpose 
and scope of science in the ancient world, especially in 
the Babylonian, Egs^ptian and Hebrew world. The 
biblical writers shared the scientific life of their day, 
adapting to the purposes of religion the primitive 
sdentific conceptions, mingling astrology with astron- 
omy, blending fact with fancy. These ancient concep- 
tions, which modam science has long dnce modified or 
abandoned, w«o the only scientific bdiefs of which the 
biblical writers were aware. No doubt if these writers 
were revia3Qg their books in our time th^ too would 
bring their science up to date, seeing greater rdigious 
values in the science of to-day. If ancient scientific 
beliefs are of little or no value for modram life, no 
authority either of sci^ce or religion can restore them 
to their former posdtion of prestige and poww. Bibli- 
cal science shares fully the attitude of modem science 
toward primitive astronomical beliefs, regarding them 
as interesting and vital steps in the growth of science 
but not as ultimate authority. 

ModOTi geology treats of the ancient and modem 
hypotheses of the migin and age of the earth, and 
reveals the forces that have be^ at work on external 
form and internal structure in biblical soil. The 
proteases of the presait are seen to be the processes of 
the {»st, and geology thus links itself with astronomy 
in eohtri^ting to an undemanding of the Hebrew reo-. 



THE REDISCOVERY OF THE BIBLE 131 

ords and interpretations of natural phenomena. The 
biblical view of the age of the earHi, the method of its 
creation and its relationship to the universe undergo 
profound reinterpretations at the hands of modem 
biblical scientists, and the result is not loss but tremen- 
dous gain. 

Modem ethnology, in treating of the races of 
humanity, their origin and devdopment, reveals the 
characteristics of the Semites and their Hebrew repre- 
sentatives as related to the Babylonians and Egyptians, 
and affords valuable stores of information that yields a 
much more accurate and comprehensive understand- 
ing of the Hebrews than can be had from the Bible 
alone. 

Mwiam anthropology deals with man’s origin, his 
antiquity, his place in nature, his relationship to other 
animals, his ph 3 rsical characteristics as an organism, 
and the b^innings of civilization. When specifically 
applied to illumine the Old Testament it reveals the 
developmental nature of the spiritual life of the He- 
brews, their gradual outgrowing of erode and barbar- 
ous charactoristics and customs. 

Modmt archseolr^ reconstructs the life of antiquity 
by toinging to I%ht the material remains of ancient 
civilizations: weapons, implements, shrines, altars, 
monuments, tombs, grav^, temples, palaces, aque- 
ducts, fortified waBs, coins, statues, l»wls, pottery, 
lamps, dstems, and wells. An anal}^ ef contempo- 
rary civilizations of adjmnii^ nations often roggests 
fon^n influences at work beyond nath)nal borers, 
and also makes more clear the total prepress of an 
age. The life story of the Hebrews becomi^ maee and 
more entwined and linked with the world of antiquity 
as the influences that molded that race in Cknaan and 
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elsewhere are seen reflected not only upon the pages of 
the Bible but also in the records and relics of other 
peoples. 

Modem psyeholc^ analyzes and interprets the mind 
of all tbmes and all nations in the personal, social and 
raciid phases of existence. One of its outstanding con- 
tributions has been the expoation of the Oriental mind, 
its diaracteristies, peculi^ties and virtues. The He- 
brews were Orientals, and their mental, social and spir- 
itual experiences must be studied and appraised not 
prinxarily from an Occidental but rather from the 
Oriental point of view. 

Modem philology scientifically traces back the lan- 
guages of the world to supposed origins, exploring their 
development, relations and characteristics, and group- 
ing them in families with the fundamental features of 
each carefully recorded. This science of language has 
proved of great value to biblical science, particularly as 
an aid in tracing connections between the biblical reli- 
gions and other religions of antiquity. Improved 
knowledge of the languages of the Bible has of course 
contributed also to a better understanding of what the 
writers meant to say. 

The study of literature, in developing a scientific 
technique, has revealed the unity of all literature and 
the sta^ through which it passes, as well as its nature, 
fcams and quality. The Mtenoy remains of Egypt, 
Babylonia, Greece, Rome, the Hebrews and the early 
Guisfians sore now examined not only separately but 
in ih^ rektion^p to each oth^ and to other literar 
turn and contemporary history, and the litrawy prin- 
difles thus deduced are employed to great advanta^ 
la tim further analy^ and study of the Mblical books. 

whkh W eve* bem oonsiderei a ma^r- 
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piece purely as literature, is made to relive as the clas- 
sics and vernacular writings of contemporary nations 
and the Hebrew and Christian noneanonical books 
throw added light upon it. 

Modem history with its scientific methods of trating 
truth assembles, classifies, and interprets its sources, 
casts the facts thus established into literary form, and 
so reconstructs an accurate stoiy of an era of man’s 
past. In the case of the history of the Babylonians, 
Egyptians, Romans, Greeks and Hebrews, both 
as independent nations and as interdependent fac- 
tors in the total life of the Mediterranean wmrld, 
many reconstractions of sacred as well as secular 
source materials have been imperative. Historians of 
other days, tmacquainted with the historical method, 
did not critically evaluate the sources of msdhs, 1^- 
ends, poetry, and traditions. Not only was fact con- 
fused with fancy but the facts at hand, either to serve 
a purpose or because of inadequate understanding, were 
often misinterpreted. Scientific history is revising the 
int^retations of past records and with its fresh dis- 
coveries of new documents and inscriptions on stones 
and clay tablets is revealing the profound influence 
exited by the anrounding world upon the life of the 
Hebrews, and also the reflex influence of the Hebrews 
upon oth^ nations in its world. Naturally all the lit- 
erature of ancient nations comes under the smitiny of 
the historical method, and among these the Bible is 
studied as the histcsy of a race. The types of source 
materials are dasafied, the treatment of the author or 
authors studied, and the Bitfle which emea^ stancte 
on its own merits as a remarkable work: of hidury. 

The comparative study of rd^icHas has al«} devdr 
oped a sdentific technique. All the great rd^ons 
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have been traced their ample and primitive 
sources through childhood to maturity, and riianks to 
such studies an adequate comparison has been made 
posable. The rise and growth of the Hebrew religion 
and of CJhiistianity are seen in new and clearer light. 
The simple and naive expressions found in the 
Jewish-Christaan source books — ^the Bible — ^reveal 
themselves as normal steps in the upward climb 
of rdigions toward ^iritud maturily. At the same 
time the fact of varying levels in our Scripture as in all 
scripture establishes more firmly than ever that an 
absolute external authority in thinp ^iritual is not 
pofflible— that there on be only the internal authority 
of growing gjiritual eaqperienee. 

Philosophy, in treating of life as a whole and working 
out a body of knowledge that is basic, comprehensive, 
and unified, likewise contributes to a better under- 
standing of the Bibla In interpreting nature and 
human values philosophers formulate a conception of 
the universe and of life that is based upon the best 
truth or knowledge that is by them attainable. Hmice 
an understanding of the philosophy of the nations of 
the mdmt wmld as compared wi& the religious phi- 
losophy of the Hebrews and the early Christians can- 
not fail to ^ed light upon the significance of the Bible, 
both those parts which are JewMi and those which are 
Christian in m'^in. 

Practically every field of human knowlec^ has 
idded in dii^caing &e source materials that have re- 
discovo^d the Bible. Many of the biblical cmu^ptions 
have be^ realSrm^, remaining unaltered; oth^ 
have be^ sli^tly modified, while stall oti^rs have 
been radkally dian^ if not abandoned. But ior 
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evefy change or loss there has been a corre^nding 
gain. 


■ Now Ihrough the cooperation of explorer, archae- 
ologist, and linguist, we are the heirs of what was 
formerly regarded as prehistoric tim®. We now 
see that the Old Testam^t is a collection of books 
produced comparatively late in the history of 
mankind; that Mos^, yes even Abraham, did not 
bdong to an extreme antiquity, but were ante- 
dated by thousands of years in which highly 
civilized and cultured races occupied some of the 
choice portions of the eastern hemisphere. The 
children of Israel, whose importance is so vig<»r- 
ously set forth in the Old T^tament, are now seen 
to have been but one of the smaller tiibre of an- 
tiquity. They were antedated, too, by numerous 
peoples of a far remoter antiquity. Throughout 
their history the people of Israel were surrounded, 
influenced, and often controlled by mighty con- 
querors and rulers, many of whose recMds have 
been recently opaied to the readers of our day. 
These marvdous revelations from the archives of 
the nations past have painted for a new ba*^- 
ground, in fact our first background, of the Old 
Tretammit, and have shown os the relations of 
Israel, rdigioudy, socially, commemally, and 
politically, to tiieir powerful oontemporaries. We 
are now in position to judge, partly, at least, in 
how far the pec^le of Israd waB unlike t^ir 
ndyirbors, and in how far they pot^^sed the same 
traits of charactar. We can also m^e a compari- 
son of the religious requirements of fibe oontem- 
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poraiy peoples, and thereby discover wherein lies 

tlie superiority of Israel’s religion.* 

That thfflre have been many teansient conceptions in 
the Bible, that have pa^d away when the light of 
science fdtt upon them, is obvious. The world of the 
Bible, was a flat and stationary earth, the center of the 
universe, around which the sun rose and set daily. This 
univase was created in riz literal days about six thou- 
sand years ago. All species of life were created out- 
right during those six das^ The world as known to 
us to-day is a round and moving earth, with the sun 
the eeuto of oiir planetary system. It was brought 
into being by an age-long process. The life species 
were devdoped from ample-celled ancestors of the 
forms that now exist. These two conceptions could not 
l<mg have place together in the mind of modem man, 
and tire result was that the transient biblical concep- 
tion, having no meaning for modem life, came to be 
r^arded m^:dy as reflecting a st^e of culture through 
which the Hebrews passed. 

The early Hebrew conception of Jdiovah, as a tribal 
(Mty, is about on a par with the character ascribed to 
heathen ddties. That this early conception is remote 
from the ideas of Jehovah found in the teachings of the 
prophets and of Jesus is manif^t to anyone who may 
make the comparison. The prophets and Jesus depict 
a ddty who is holy, pure, merciful, just, and loving, 
the father of all spirits. In the early <x)nceptions anger, 
j^ousy, deceit and cruelty are attributes of (^ty. A 
tzil^ ddty of battle commands the daughter of men, 
mmm and children, and the heads of the babes are to 
be dadied on tim rocks. Q^ly thme could be no 

M. Brieei The Momments of the Old Testame^ pp^ 18 f. 
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reconciliation, and the early transient conceptions i^ve 
way before tlie later and more enlight^ed ideals. 

A host of fantastic and magical conceptions are re- 
vealed as crirrent in the biblical centuries that could 
not possibly exist in the minds of intelligent men of 
to-day. Demons were believed to torment and tempt 
men and to cause physical and mental infirmities. A 
general, in order to win a battle, had tiie power to 
comnaand the sun to becmne motionless. Snakes were 
able to walk on their tails and also had the power of 
speech. Bears obeyed an order to devour children 
who mocked a prophet. After a sevenfold march of 
the attacldng army around a walled the fortificsr 
tions felL A dead man was restored to life when tiie 
corjffie was placed upon the bones of a prophet. An 
ax-head floated upon water. A prophet ascended to 
he&ven in a chariot of fire. Protecting angels minis- 
tered to those in n^d. Men were preirerved intact, not 
a hair of the head tinged, after remaining a long period 
of time in a red-hot furnace. An army was stricken 
with blindness at a prophet’s command. Plagues were 
sent and removed at the deity’s wiU. Stars, clouds and 
pillars dt fire were s%ns of the care of deity, while 
darkness in tiie heavens be^ke divine dii^leasure or 
sorrow. Demons could be transferred &om human 
beings to animals. Having his hair cut deprived a 
giant strong man oi his powa:, but upon repentance 
his strength was restmed that he m%ht kill his aie- 
mies. Such tilings are not possible ao^xdir^ to Ckid’s 
laws of nature and of scienoe as we now undmtand 
them, and they are not of value in accrediting the Bible 
to our age as the supreme spiritual autii(»ity. Instead 
of bting a bulwark or ev^ a prop th^ have become a 
menace to real religion, and must be classed with the 
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sao^ i^pe of stories found in Babylcoiian, A^yrian, 
Chaldean, Persian, Egyptian or Bxmm literature. 
They belong to tixe age of magic, astrology, divination 
and ex(H:cfsm. 

&)cial conceptions that have passed from the life of 
civilized peoples remain on biblical pages to be ac~ 
counted for. Here is polytbeian, the belief in many 
deities, accompanied by many idolatrous rites with im- 
savory implications. There is davery, with all its de- 
grading influences upon the lives of free and endaved 
persons. Thae is the institution of polygamy, with a 
favorite wife, secondary wives and concubines. There 
is a prof^onal group who ply a nefarious commerce; 
witches and their witchcraft. In the life of our time 
polytheism has yielded to monotheism, davery to free- 
dom, polygamy to monogamy, and witdicraft to psy- 
cho-analyds. 

Hiese, then, are some of the iransient conceptions 
ibat are embedded in many pages of the Bible, tran- 
sient in that they are not reproduced in life to-day, 
whether because impossible, or useless, or harmful; 
Iransient in that while there might be something of 
reality in the deeds of magic there has been a miscon- 
ception of the phenomena or an imverified or interpo- 
lated rmwding. But no matter whether they hap- 
pened or not, the fact remains that such events do not 
happen to^iay, but are transient conceptions in ihe 
Bible. 

The prraence of fh^ primitive, passing points of 
vmw in the Bible by no means destroys the spiritual 
value of that library. It contains perman«it Ephitual 
conceptions, permanent in the sense of meeting mod- 
em as wdl as andent needs. A growing conception of 



THE REDISCSOVERY OF THE BIBLE 139 

deity, becoming more and more lofty as tibe centuries 
pass, such a conception the Bible portaras^s in superb 
fashion and bequeathas to us as an inheritance which 
we may share creatively. Bic^raphies of men and 
women who have faced and a)nquered evil in them- 
sdv^, their community and their nation furnish out- 
standing examples and powerful incentives for similar 
achievements in modem life. The great bases for 
spiritual worship, through song, prayer and ritual, are 
enshrined in the Bible in devdloping conceptions. The 
unfolding ethical ideals of the Hebrew prophets afford 
a mighty stimulus for the task which modem prophets 
have to face. The biblical records of a religious-minded 
people, developing their faith from primitive b^in- 
nings to a sublime monotheism and a lofty ethi<» fur- 
nish an unequaled challenge for humanity in the twen- 
tieth century. Here we meet with con<»ptions of life 
that provide consolation for the bereaved, hope for the 
despondent, strength for the tempted, love for the im- 
lovely, power for the weak, moral recovery for the sin- 
ful; conceptions which ^ablei the Hebrew and the 
early Christian to live triumphantly, and which can be 
shared creatively by mankind to-day and in all a^s. 
But above all the ^irit of Jesus of Ns^areth — his life, 
teachings, and influences in his own day and in lat^ 
New Testament tim^ — ^is unvriled in tibe pages of the 
Bible. This is far more than a mm histcrical 
fear Jesus’ way of life, as lived by him in Palestine and 
shared by his early fedlowers, has beecane a source of 
inspiration and guidance for m^ of all eOmes and 
ages. Thm is the Christ of tiie Nazarene hi^way, 
and there is also the Christ of the Indian road and of 
the American bemlevard. 
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Bible scholai^p shows us iliat the Bible is not 
all one book; its parts are not all of equal inspirar 
tion or value; it is an evolution; it represents all 
stages of the moral and religious progr^ of the 
Hebrew people, from polytheism to Christianity; 
from God, a God of vengeance and cruelty and 
blood, to God, a being of justice and love, a leather 
in Heaven; from the ethics which says, Hate and 
kill your enemies, to the ethics which says, Love 
your enemies; from Samson and his ideals of lust, 
cunning and physical strength, to Jesus with his 
ideals of purity, pity and brotherhood. Some 
parts are outgrown, as Jesus said. Some parts 
represent the child-stage of religion and ethics; 
otiier parts represent that which is somewhat more 
mature and complete, on to that which is highest 
and best in the great prophets and Jesus.* 

The Bible can now fearl^y take its place among 
the great records of the spiritual life of the ages. It 
has been scientifically explored, and emeiging from the 
crucible of critical inv^tigation it stands on ite own 
m^t. Zt speaks with an authority which is not exter- 
nal and ecclefflastical but intern^ and pa:sonal, the 
authority of spiritual experience. No parte of Ihe 
Bible n^ ever be glossed over again, or apologized 
for, or ignored. Every part may be reaffly understood 
and intCTpreted, in so far ^ the records are complete 
and have been exhaustively treated. The Bible is a 
library of books of i^igion, and this scientafie redis- 
eovery restores it to ite original purpose and rightful 
position in the ^iritual literature of the wmld. It 
reveals a qriritual way of life, achieved progr^rively 
* T. Sunderland, EiH^tUwn cmd R^gum, pp. 139 f. 
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and gloriously perfected in the life of J^us. No longer 
will its religious purpose be confused with extraneous 
purposes, political, scientific, or otherwise. The Bible 
is not, and never was intended to be, the ultimate or 
even passing authority for all matters scientific. It is 
not even to be considered the ultimate authority in 
the realm of religious theories. Its importan(» lies 
rather in the fact that starting from a scientific inves- 
tigation of its source documents the great reli^ous 
conceptions of the ages may be traced and studi«i, 
small in beginnings but great in their conclusions, con- 
clusions however that are relative, serving as founda- 
tions upon which to build, pasting by the trantient, 
and constructing only upon that which is relatively 
permanent. 

The modem scientific method of approach has given 
the Bible a gmater human appeal, a greater intellectual 
unity, a greater cultural value, and a greater spiritual 
power. 

1, A Gbeater Human Appkaii 

The Bible is now seen as a coUection of profoundly 
human reccmis. It is to be clastified with otfa^ great 
collections of satnred writhe and the same scienti&; 
methods of research are to be used in studying it as are 
emifioyed in invest%ating the Vedas, the Koran, the 
Kojiki, <x the BwA. of Mcmnon. If the Bible is greater 
than all oth^ satned liinaries it is because it reecmis 
the highest and noblest spiritual atiiievements d hu- 
manity. But local eustisns, pasting bdiefs, and the 
frailties of mankind appear in cmmectimi with these 
outstanding s{nritual vktories. Instead of a metirani- 
eally-dictated literary work, whose records and experi- 
mees <x>uld never be appmtimated in mod^ life, the 
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Bible is a hiiiaaQ library, bumaa not only in its origin, 
but also in the larger sense that the divine possibilities 
which ihe Hebrews and early Christians realized may 
be rralized by human beings always and everywhere. 
Hie Bible is a record of the successes and failures of 
humanity on the quest for ^iritual personality, and its 
message is for all who feel the challenge of that quest. 
The story which the rediscovered Bible tells is a story 
of eaplorations in that Kingdom of Grod which is 
within man’s soul. 

2. A Greatee lNTEn,M!C?rtTAL IJnitt 
The Bible is now regarded as a unified literary and 
historical record of spiritual growth, of religious prep- 
ress and of moral discovery. Its supreme purpose is 
spiritual, not philosophical, scientific, political or 
SBsthetic. This spiritual aim of the authors dominates 
all the books of the Bible, coloring and interpreting 
their underl 3 dng ideas about cosmic and hiunan begin- 
nings and o&er matters nonspiritual. When each book 
of the Bible is analyzed scientifically, and is then 
viewed in rdation to othw units in the collecticfli, this 
spiritual purpose reveals an intellectual imity. All 
assffl*tions that the Bible is also scientific in purpose, 
and is the authoritative last word in science, must be 
abandoned. The Bible must not be made the unintel- 
ligent champion of outgrown science when its real na- 
ture fits it to be the intelligent advocate of progresave 
religion. All books and chapters and verses are to be 
carefully evaluated with reforenee to their spiritual pur- 
pose and wor3i, and da^fied in the lower or higher 
stsp^ of religious growth. In the view of applied 
nuxiem Christianity the spiritual authmty of any 
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part or passage will depend on its ^ility to meet hu- 
man need now. Jesus himsdf used the Scripture ac- 
cording to the ^irit, not the letter, according to the 
human ^rvice that might be rendered rather than 
merely because the re«)rds wmre biblical. It is in this 
realm of its spiritual interests that the Bible’s intellec- 
tual unity must be found. 

3. A GbEATEB CUIATUSAL VAIiUS 
The Bible is the greatest litemiy contribution which 
the anci^t East has made to human culture, and one 
of the greatest of all time. For darity of style, beauty 
of expresnon, and revelation of the range of human 
emotions in the varied forms of lyrm and philosophic 
poetry, el^^, prose narratives, parable, folk-tales, 
hymns, biographies, letters, sermons and epics, the Bible 
is matchless. Its literary rdle alone, in many lands, has 
been of tremendous importance — mostly notably in 
Great Britain, where the King James versbn has exerted 
its influ^ce upon the literary masters of generations. 
The outstanding works of literary art can scarcely be 
understood without a knowlec^ of the Bible, so im- 
pr^nated ai^ they with biblical allusion& Likewise the 
great paints and sculptors have taken biblical themes 
for their finest creations. But primarily for its ability 
to inculcate a perscmal i^predation of the finest mas- 
terpiece of litwature in any language or natum or age, 
the Bible is unequaled. The» cultural values alreat^ 
^predated in earlier oentinies, have been greatly ea- 
hanced by the sc^tific literary stuc^ whQi modem 
sdiciarship has introduced. Thasis to ito# the 
Bible’s positimi as tlm world’s greatest reiliponis dasric 
is made tiie mc^ secure. 
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4. A Gbeateb SpnimiAL PowEB 

The Bible is to-day of unparalleled spiritual power 
because it is free to express itsdf in the light of modem 
methods of truth-findmg and understanding. It can 
never again be successfully naanipulated as sectarian 
propaganda but is henceforth in a position to serve the 
ends of universal truth. No longer is the Bible to be 
chained in medieval monasteries, or chained in inter- 
pretation by highly speculative but unimportant theol- 
ogy, or chained by decree of church councils or threats 
of heresy trials, exile, ostracism or death. Too often in 
past centuries it has been unintelligent^ treated by 
the clergy, kept out of the hands of the laity, and ex- 
ploited by theologians using proof-text exegesis to sup- 
port thdr own petty views of church gov^nment, sac- 
raments, ordination, o^eds, and human relationships. 
In a wa^ the Bible, used primarily as a means to pre- 
pare for a future world, has been largely powerlas to 
exert the sorely needed influences for making this a 
better world. 

But now the Bible is imchained for perhaps the first 
time in its history. It is £ree to be examined and 
evaluated upon its own merits. It has been exposed to 
a mercileas criticism, as well as a fair scientific analysis, 
and has come through triumphantly. It deserves the 
^iritual alliance of mankind because of its ability 
to create and develop in human nature moral inteOi- 
genee, ^ligioiffi understanding, and ethical heLpfuIness. 
It may now win its way through the internal authcnity 
of intelligent persuaarai, which it gains in losing tihe 
external £Hith(aity of dogmatism. 

The Bible n^kes a naore univosal and pow^ul 
appeal than ev^ b^ore was posable. Its transient 
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conceptions are i^om of tbeir former power, and its 
lofty perman^t conceptions are seen in their true 
light. Emer^ng from the tests of scientific knowledge 
it stands forth as the greatest ^iritual power among 
all the world’s sacred books. 



CHAPTER VI 

THE EEMAKTNG OF THEOLOGY 


Thboiogt, once called the queen of the sciences, un- 
til the recent application of the scientific method has 
been the most unscientific of all sciencea This science 
of God, presumably Ihe intellectual expression of reli- 
gion, has puTHied methods of research totally unap- 
proved by aU oth^ science. For ages the ideal of 
pneservation dominated theology. A perfect, im- 
chai^eahle and final revelation of truth was be- 
queathed the theologian as a sacred inheritance. His 
thsk* consisted in ojireetly interpreting this predeter- 
mined heritage, improving, revising, or reaffirming the 
int^retations of his predecessors. In the Middle 
Agm mate a new development in the application of 
1(^ to theology, emphadzing a priori reasoning. The 
purpose of the theologian was to ^stematize and 
expoimd the l^aqy of revelation with the aid of Scrip- 
ture par^hiase, dialectics, and Aristotelian phllr^o- 
phy. Finally, in modem times, the method of scien- 
tific observation became the research tool in the 
formulation of an intelligent theolc^. In obesdng the 
sdertific spirit of the biblical injtmetion to “prove all 
things” the thedogian of to-day goes f<wth to study all 
pfae^ of human experience, especialfy its spiritual 
a^pects^ discovering, dasmfying, and interpreth:^ tihe 
facts of hunaan need and ^iritual valnes. The imsci- 
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entific mettiods of preservation and speculation are 
slowly but surely being supplanted by observation and 
experiment, and this laboratory method will make tiie- 
ol<^ an empirical science, restoring her to her right- 
ful throne as the qucMi of all sdaiees, observing and 
interpreting the hipest of life's realities, the spiritual. 

Human experience is ever changing. How greatly in 
contrast are ihe worlds of experience of the babe, the 
child, the teen-age youth, the young, middle-aged and 
elderly man ! How differently is the world exparienced 
on a given day not only by people of different ages but 
also by people of pnactie^y the same a^! The older 
generation ever believes that the smunger generation is 
going on the rocks, and the younger generation as 
firmly believes that the dlder ^neration is hopelessly 
old-fa^oned and out of date. The times have 
changed, and they alwas^ have and always wiff change. 
All these experience are real, have meaning and re- 
quire careful interpretaitkai. As the people of out- 
standing experience in Twst have led the imma- 
ture, and formed and developed the a>mmon experi- 
ence of humanity, so the past hmtage of experiece 
of tire race, as taught and exemidified by tire leaders 
of to-day, will lead the immature and inexperienced. 

Religious expmence is an aspect and phase of total 
human experimsee, and as such is aim constantly 
chan^g. The fai& of a race of ex-slaves, fleeing to a 
mountalnrum wiWereMs ftw security and disraphnaiy 
training, of a harried group in the cataecmrbs under tire 
App^ Way, of a h«mit seeking iscds^mr in desert 
wa^^^of an army of crusading kni^fs on their mili- 
taat pB^inuNie to Palestine, <n‘ of a el^ of coB^ 
stud^iT in a modmn astroncanical (^jsarvatcsy, must 
errer be ffi^izmtive and unique, to meet the nee^ ccm- 
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cepts, and ideals of these varied groups in the life 
stream, of humanity. The religion of these slaves will 
minister to simple wilderness needs and problems, and 
will include the current, naive beliefe and practices of 
th(Me primitive times. The religion of the catacomb 
fugitives will provide strength and courage for the hour 
of trial and persecution. The religion of the hermit 
will stress isolation, contemplation and mysticism. The 
religion of the crusader will reflect the characteristics 
of the feudal age. The religion of the twentieth cen- 
tury collie students will require an interpretation of 
rel%ious experience that may readily be correlated 
witii the purpose, the method, and the discoveries of 
modem scienca life is ever in the making, and since 
religion is a way of life and religious experience an 
aspect of living, tiiese too must alwa37s be in the malc- 
ing, if rel^on is to be alive and reli^ous experience 
vit^ 

Out of the crucible of the religious facts of human 
expaience comes theology, the theoretical statement 
and intellecta^ expression of religion. As the world, 
views, concepts, ideas, needs and experiences of man- 
kind are perpetually changing, so the religion that 
meets those needs is ever bring remade and the theol- 
ogy of that religion being reconstmcted. Each age 
formulate its own theology and creed, the riaborate 
and summary ^pressions of rel^ion, utilizing the 
thought forms of its own day. A vital theology has 
bemr admirably defined as 

the attempt to think ovmr our religious inheritance 
in the ^it of present problems, so as to formulate 
for to>day and to transit to the coming genm^ 
ihsi an expresrimr of faith vitally rriat«i to our 
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actual life. ... To deal with the vital religiouB 
beliefs of living man, to appreciate and to inter- 
pret the questionings of contemporaneous think- 
ing, and to formulate the convictions which a 
Christian has a right to hold in the l%ht of actual 
conditions of religious thinking and living.* 

Theology is bom, grows, matures, and dies, leaving 
its posterity. It is ever relative, f{» it is 83rmbolical, 
and at best is simply descriptive, never exhaustive of 
its theme. It is ever made, unjoa^e, and remade. 

The sciences also are forever in the making. They 
do not compose a complete, perfect and final body of 
truth, whidt is bequeathed to all ages as the last word. 
Scientific discovmes and laws are (»ntinually being 
revised, as observation, experimentation and verifica- 
tion uncover new data. The sdenrific knowleige of 
the Babylonians and the Egyptians was remade by the 
Gredrs, the Greek learning was revised by Renaissance 
scientists, and the scientific data of the Age of Rebirth 
is being reconstmcted by modem scientists. In like 
manner the discoveries.of the fiiture will transform the 
sdentific prindples now in v(^e. The portions hehl 
by contmnporary seimtists, rather than those held by 
scientists of y^terday or of antiquity, determine the 
contmt of wlu^ for us is scimt^c truth. But the 
sdentific knowkd^ of the present is based up(m the 
imnade 8 eienti&: knowledge of tlm past. White many 
of the views of Arktotte, Galileo^ Copemteos, and New- 
ton are foundatten matsial fm: nuxtem setenee, others 
d the findii^ of these earlier sdentists are imw dte- 
carded. 

* G. B. Sbiitfa, A Gtwfe io tie of t&e Ckrk&m S^igiem, 

pp. 
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Science is even more changeable than theology. 
No man of science could subscribe without qualifi- 
cation to Galileo’s beliefs, or to all his own scien- 
tific beliefs of ten years ago. In both r^ons of 
thou^t, additions, distinctions, and modifications 
have been introduced. So that now, even when 
the same assertion is made to-day as was made a 
thousand, or fifteen hundred years ago, it is made 
subject to fimitations or expansions of meaning, 
which were not contemplated at the earlier epoch.* 

If such a master scientist as Galileo is not an abso- 
lute authority for modem science, then it is natural 
that the primitive, childlike scientific conceptions of 
the Babylonians and Eg3q}tians should no more than 
afford interesting data for the understanding of the 
early stag^ of science. Should theologians be inter- 
^ted in preerving as “gospel truth” the world view of 
Oriental antiquity, vhei scientists have long tince 
made discoveries that have almost completely re- 
molded the conceptions of which that world view is a 
part? 

But the new is ever violently opposed by the major- 
^ ity of humanity, no matter whether it be a new social 
practice, a new Paris c<»tume, a new scientific hypoth- 
esis, or a new theology. As a rule the old persists, and 
authority is stiU dahned for it in the new day and age. 
The new must ever stru^b with the dd to gain rec(^- 
nition, and only gradually do^ final {q)proval come. 
The new science, the new philosophy, at the new theol- 
ogy is forced to contend with the old sdenee, the old 
philo»>phy, or the old theol<^. Especially is this op- 
porition to dhar^ characteristic of rdi^on, which 
* A. N. Science md the Modem Wedd, p/ 262 . 
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aims to cooservo past values, as we see when in tiie 
Middle Ages an all-powerful ecclesiastical organization 
utilizes methods of coercion and cruelty to bolster the 
authority of a theol<^ of preservation and specula- 
tion, leaving little room for hope of eitiier a living 
religion, or a vital theology. 

In the remaking of theology, for timt is the eternal 
task of the theol(^ian in a world of scieni^, absolute 
authority and tradition must pve way to the scientific 
method of observation, experimentation and verifica- 
tion, of the needs, experi^ces, and ideals of humanity. 
Whatever does not come witiiin the experience or meet 
the needs of mankind of to-day must be laid atide as 
valueless, no matter how closely it may be bound up 
with traditional beliefs, organization, or practice The 
scientific method must be employed to define the na- 
ture, content, and scope of religious experience in gen- 
eral and of Christianity in particular, the total findings 
to sarve as a batis for developing and remaking a thor- 
ou^y d3mamic theolc^. The spiritual experience of 
Jesus that may be creative in life to-day, as well as that 
of the prophets, saints and great souls of all time, will 
afford rich materials for scientific study and research. 
But ever the final question will be. What kind of a 
spiritiial expaience will meet the needs and problems 
of this age? And the analyas of ^iritual expariaoce 
and modam needs will be made in the light of all the 
conceptions and influesioes that affect humanity, fare- 
most among these being the diseoverke^ laws and 
achievements of sdenca 

Theoli^, or religioiB knowledge, mulartaking 
to use the aupirieal method in as sciaatific a form 
as posable [writes Dr. D. C. Macinto^], w2l In- 
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dude among its presupposition the axioms funda- 
mental to all true science, the principles and rules 
of deductive and iaductive logic, and the estab- 
lished results of the recognized sciences as far as 
these may be pertinent to its investigation. But 
theol(^ must also include . . . the postulate of 
the possibility of empirical knowlecfee in the reli- 
gious realm. This will involve several things, 
namely, first, a preliminary definition of the reli- 
^ous object, that is, God, or tiie Divine, sufficient 
to mark off from everythiug else the special sub- 
ject matter to be investigated; second, the exist- 
ence of this religious Object as thus defined, this 
existence being assumed either as already amply 
assured on the basis of previous religious esperi- 
enee, or else as a fundamental working hypothesis 
to be tested in further religious experience; third, 
the accessibility of this religious Object in and for 
cc^tive religious experience, so that empirical 
data in the realm of religion will be available for 
scientific treatment; and fourth, correq)onding to 
the principle of dependableness of nature (often 
called the uniformity of nature), the prindple of 
the dependableness of the Divine Nature, or the 
re%ious Object, God.* 

Such a working hypothesis for empirical theolc^ 
has been si^ested by Prof. H. N, Wieman: 

God is that in the universe whidi will sdeld 
maximum security and uuaease of hunum good 
whmr liv% are |ux>p^fy adjusted to Him. . . . 
This proposition refers to something faroly exist- 
^t in the total ^vironment with which we inter- 
* D. C. Mamtoah, The Beaumeiilenet* of ChnsHatdiy, 233 f. 
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act. . . . We know that it is good beyond any- 
thing else in the universe . . . becaxise it is tiiat 
Something, however unknown, which would and 
whidi does bring human life to tilie lai^est fulfill- 
ment when proper adjustment is made to it. . . . 
We know it is there because all flie goods of life 
are dependent upon making proper adjustment to 
conditions of environment. . . . Therefore we 
know our propoation about God points \^ry defi- 
nitely to sometiiing in the total environment and 
something which is supremely good over all else, 
and a matter of most vital (x>ncem to the total 
conduct of human living. Thus our propc«sition 
meets the first two requirements of esperimeuta- 
tion. It points to something which is actually 
edstent and going on in the total environment 
therefore, something whidi can be investigated by 
ibe methods of experiment. Furthermore it stat^ 
the distinguishing feature of this object by which 
it can be identified, namely, tbe most important 
thing in the universe for all human living. . . . 
The universe is constantly behaving. . . . The 
whole history of mankind is one infinitedmal 
phase of this total behavior. . . . This is some 
I^ttem of b^iavior, di^layed by this universe, 
which is God becam%» it is that upon which great- 
^ human good depends. Now the whole welfare 
of man depends up<Hi attaining a ce*tain corrda- 
ti<Hi between human b^xavicar and the behavior of 
the univeme, espedally in respect to those phases 
of universal b^iavic»r whidx bear most oritically 
upon human life. . . . God IsthatbdiavitH: of the 
universe which has thus nurtured human life and 
which continues to keep it going and growing. The 
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object of rel^ious e^erimentation is to discover 
as clearly and fully as possible this particular be- 
havior which is going on in the universe. For this 
is God. . . . He is that special kind of behavior in 
the univer^ which is most beneficent to human- 
kind. He is, therefore, that behavior in the uni- 
verse which is b^t distinguished from all other by 
calling it Father.* 

These su^estions point the way to a profound re- 
making of theology, a reconstruction that will create 
an empirical science of religion. Using the scientific 
method, theology will explore the facts of its subject 
matter, religion, and through observation and experi- 
ment will discover the great laws and principles of the 
spiritual life. The facts, experiences and laws of reli- 
gion are just as genuine, real, and intelligible as are 
the facts, experiences and laws of the material world. 
The ^Mtual a^)eets of human experience will furnish 
the data theology. The univasal and age-long 
God-consciousness and religious experience of human- 
ity, and the espression of Godlikeness in human rela- 
tionships, will provide the facts and hypotheses for the 
investigation of spintual laws. The scientists as they 
inv^tigate the physical, social and ^iritual realms of 
life, all go to experience for their source material. One’s 
theology in the future will not be what one has in- 
haited from authoritative revelation, nor the sum total 
of one’s personal ^peculations, but rather one’s experi- 
aice plus the univasal ^uritual experience of modem 
humanity, wrought out tiuror^ meeting outstanding 
huimm needs, and formulated in the li^t oi the spir- 
itual example of the prophets, {^>ostles, and saints of 

'H. N. Wieman, The Wrestle of Bdigion wk(& Trvtk, pp. 8St-(SZ. 
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other days, affording guidance and inspiration for crea- 
tive living in the twentieth century. 

WOEID VIEW 

Modem theology is accepting the complete wotM 
view of modem science as the correct physical basis for 
the intelligent understanding and appreciation of the 
q)iritaal aspects of life. The primitive world view of 
the Hebrews, and of the Christian church in past cen- 
turi^, is giving way to a thoroughgoing scientific 
concept. 

The world is millions of years old, a very ancient 
world, and yet very young in comparison with other 
bodies in tiie universe. In accepting this conception 
theology no longer postulates 4004 b.c. as the date of 
the origin of the earth. The world is a gihere, moving 
in aaK>rdance with the natural law which operates in 
the universe. The belief that the wcarld is flat, sta- 
tionary, and the center of the universe has been 
abandoned. Creation is viewed as an age-long process 
of development, not completed in less than a week, 
but continuous and still operative in the entire uni- 
verse, affecting every bit of matter, energy and life. 
Humanity’s ancestry is to be trac^ to an orighal 
ample form of life, and the life of humanity, thou^ 
the hipest form of life on the planet, is yet related 
to the lower forms. The world of nature is governed 
by universai and uniform law, consistent, oatain, tmd 
ordraly, thae being no Ineaks or interventions on the 
part of God ca: of humanity. The univase is vast 
b^ond human measurement, not small as it was once 
^moeived to be. Thus theolcgy accepts as basic the 
material wald which science reveals, and proceeck to 
its own task of spiritual discovery and ^tb%is. 
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GOD 

Modem tiieolc^, as an ranpirical science, in its ex.- 
perimental investigation of human experience endeav- 
ors to Ksplore and evaluate tire great ^iritual 
conceptions of life. The dependence of man upon his 
environment and universe is obvious. He is the high- 
est known product of the world process. He is also a 
social being and evo* seeks feflowdup with other 
human beings. But when human companionship fails 
Gompletdiy to satisfy him, in hours of great sorrow and 
suffering, he seeks fellowship outti.de humanity. Also 
in his ideals, his hopes and his aspirations he seeks 
communion not only with his fellows but beyond hu- 
manify. Man see^ this adjustment to his immediate 
environment and to the universe that he may obtain 
happiness, security, welfare and appreciation. The 
highest elements in man, his personality and ^iritual- 
ity, seek personality and ^irituality through mutual 
comradetiiip with the universe. The supreme concept 
of theology is the intellectual expression of man’s ex- 
perience of fellowship beyond humanity— his experi- 
ence of God. It is a dynamic ever changing, pn^pes- 
tive conr^pt. It has b^ so in the past, for God has 
been deemed Tribal WarriOT, Venerable Patriarch, 
Stem Judge, Supreme King, and Loving Fath^. It 
win be so in tiie future, as the concept of God is given 
varibd deffnitions: Intelligent Will, Lomg Mind, Cre- 
ative Activity, Divine Presence, Cooperative Ihergy 
car Immanent Spirit. Whatever concept the theology 
oi our time arrives at &om its study of the spiritual 
jsxp@:knce of our time will naturally be haimonioos, 
and oonsistently satisfying in the modem wcwld 
oi Beaeanee. Sd^tiffc analytic of spiritual fdlowiehi^ 
wiS set forth a tentative deffnition of God, Hb «cbt- 
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ence being assumed upon the basis of man's past spir- 
itual experience or as a working theory for further 
exploration and discovery, 

JESITS 

Modem developmental theology, in employing the 
scientific method, will discover Jesus' value in the reli- 
gious experience of modem man. Not what Jesus was,^ 
or what he said, or what he did, but rather what man- 
kind can acMeve spiritually throu^ fellowriiip with i 
him to-day — ^that will determine the scientific evaluar/ 
tion of Jesus for modem life. Jesus’ ^iritual experience 
can best be d^ribed sug^tively by the worfs love, 
sacrifice and service. He believed supremely in tE^ 
ide^, and he li^d for them, tau^t them and died for . 
them. Was that spiritual experiment worth while? 
If it was, then Jesus may share with othras an experi- 
ence that can be tested by scientific experimentation. 
But two careful distinctioias must be made; first, be- 
tween the Christian religion and ^iritual experience, 
and Jesus’ own personal religion and spiritual experi- 
ence; and second, betwe^ the transi^t and transitoiy 
phas^of Jesus’ faith and experience, and the idiarivdy 
permanent a^>ects. Thus influences not su^estive of 
J^s' spirit in Christianily wiE be set aride, and aJbo 
the purely current and local phases of his life, such as 
demonism, ^ns, wcmdera, and eschatology. But Je^’ 
^irit as revealed in the Ck^en Rule, the Beatitodes, 
&e Lord’s Fr&y&r and the Somon on the Mount, cmi- 
tiv^ reproduced in Eie li^t of the needs ol modem 
life, win pcfftcay him as the gr^ discoverer of hicpan 
values and tl^ ^^t reveals of the nature of Go(L— a 
God with whom man may have fellowship in the en- 
vhonmmt of a universe abidii^ law and ceaseless 
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growtii. Jesus w31 be a supreme spiritual p^sonality 
or a supreme personal spirituality, the greatest term 
that may be applied to a life in this world. 

MAN 

Man is the highest product and achievement in this 
world of creative experiment with life, and he himself 
in turn is the highest form of scientific experimenter 
with life. Sharing processes and forms that trace an 
ancestry to the original sin^e-celled creature, he has 
ascended tirrough all the various stages of life to his 
present scale of being. No matter how ample, humble 
and primitive his origin may be; what he is to-day and 
gives promise of becoming in the future faintly sug- 
gest the inherent pc^bilities in his makeup. He has 
ever tried to cooperate with and adjust himself to his 
environment and imiverse, with its forces, powers, and 
values, and has achieved from within and without the 
qualities of intelligence, personality and character. He 
has also made many mistakes, grievous ones, due to ig- 
norance, pride, selfishness, covetousness and indulg- 
ence, and he has paid the penalty and also has made 
others riiare his pimishment. He has groped after co- 
opoation with the seen weald, achieving the discov- 
eries of experimental science, and has sou^t commu- 
nion with the unseen powers, achieving the values of 
religion. Man is no longer considered to be the result 
of an initial, spontaneous, perfect creation, but rather 
the completion of an age-long prccei^ of growth from 
a fcam of life of extreme rimpHcity to the pr^nt stage 
of complex and pnt^esave development. Man’s past 
» not viewed by modem thwlogy in terms of a fall, 
but as a perpetual ascent, accompanied by many 
UE^ys^^and setbaidEs but in the main Rowing growth 
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and pro^e^. His efforts to build an ideal life on earth 
wH qjring from his inner ^irit, cooperating with his 
fellowmen and with the visible forces about him and 
ever seeking help from the unseen. The proc^ 
through which he develops and the progre^ which he 
may make are seen as condition^ by the human wilL 

BVXIi 

Whence came evil into the life of the world? It 
came as a survival of the animal heritage of man and 
as an awakening realization of hi^er valu^ and ideals 
of life. FVom childi^ instincts and impukes man has 
achieved intelligence, cooperation, helpfulne^ and 
character. The savage lives oo. a low plane, his culture 
serving elemental needs and cravings of life, as he 
strives according to jungle law to get and to keep what 
he has secured. Modem man has higher desires, needs, 
and ideals, living according to the law of mutu^ help- 
fulness and cooperation, practically the entire life of 
the savage being for civilized man an evil and tinful 
existence. But many times the civilized man, no less 
than the savage, loses sdlf-mastery, reverting to animal- 
ism, selfitimess, gre^, and the lust fcsr power. The 
savf®e is not the decadent postmty of a paf ect hu- 
manity; he has taken a notable step in advance of the 
prtiustorie cave man who preceded him. In so far as 
man rises to hk be^ stif , is true to the li^t he has 
recdved, no more can be a^ed of him. This does not 
ccmdcme misay, evil, pain, and suffering in life. The 
stientifie view humanity’s past no doubt makes 
man’s task ^^)ear nuare difficult, but it dso shows th^ 
ta^ as trmnfiodoos^ worth whHe; for nmdem man k 
in dut7 bound to bequeath a nobler heritage to p<»ta> 
ity than he hin^elf received, an inheritance of mwal 
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choices, rel^ous piirposes and q)mtual ideals for the 
r fiTnalring of human nature. There is evil ihat is good 
in the TnalfiTig, evil that builds character through disci- 
pline, and evil that is seMsh disobedience and indu%- 
ence. As modem man grows in character what has 
been outgrown becomes evil to him. Instead of a fall 
of man there is seen a rise, with many setbacks, ^ce 
man’s discovery of his soul and its possibilities brought 
to him a consciousness of evii 

SALVAraON 

Salvation is the progr^ve achievement of com- 
pletoi^ in ^iritual living. It is ever an achievement, 
never an endowment; a proc^, not an isolated act; an 
attitude and manner of living, not a mechanical belief ; 
a perpetual ascent of man in spiritual di«:overy. Sal- 
vation is threefold: preventive, the avoidance of miss- 
ing the mark, throu^ spiritual education and train- 
ing; redemptive, the reclaiming of tiiose who have 
made mistakes through ignorance, weakness or will- 
fulnera; and progressively ameliorative, the ceaseless 
mid perpetual improvement of life. Salvation is also 
social as well as individual. When man in the ^irit 
of the true scimitist thinks God’s thoughts aftm* him, 
and liv^ those thoughts, he has achieved salvation. 

Jesus, in his understanding of and obedience to the 
spiritual laws and ideals of life, made complete living, 
or salvation, his goal For Jesus salvation was fundar 
mimta% preventive, as we see from his mas^i^ of 
tonptatimis in the v^dem^ and throughout his imb- 
lic mmistry, by which he saved himself every day frem 
mfiumtOK that would mar hiyife. IBs spiritual powa*, 
whk^ jedaimed man &om mstakes mid mrrns, he him- 
81 ^ employed to lift humanity from vice and 
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crime and selfishn^, and he also shared that power 
with otiiers. The person who was reclaimed through 
fellowship with Jesus made salvation a daily achieve- 
ment that was both preventive and ameliorative. For 
J^us salvation was the experimental means of en- 
trance into the way of complete living. It was not a 
mere avoidance of punishment; it was rather a positive 
entrance into a life that would crowd out evil by good- 
n^ Salvation for others was more worth while to 
him than physical existence, for Jesus’ way of life 
transcoded death. 


IMMOBTALm’ 

Man believes in a future life not because of logical 
proof but because of the assurance of religion. He ob- 
serves the conservation of matter and ©nei^, the 
change of form in nattu% which yet is not destruction, 
and he hopes for the conservation of that h%h^t form 
of life which is the product of the stni^l^ and 
achievements of ^iritual experience. However much 
one may be (X)nsecrated to the upbuilding and service 
of humanity, and however certain of the reward of an 
earthly immca'tality, still, it does make a difference 
wheth^ or not th^ be a hope that extends beyond 
this present life. So uaany of man’s exp^iments in his 
efforts to achieve the hipest life fear otlmrs and for 
hhnu^ can itev&r be (xnnpleted: he makes mistakes, ks 
thwarted, lacks time; and so it is that hb life seons 
but a noom^t m two in the life of tiie w(wld and the 
universe. 

The assurance of inunoitalify gives everlasting pur- 
pose and significance to spiritual values; gives con- 
tinuity, devdbpment and progr^ pnending; gives 
balm fc^ sorrow and strengthening comfort in the ]^re&- 
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ence of deaiJi. Jesas’ great experiment in Kving can- 
not have been so unimportant— or the value of such a 
spirit as his so ^^t— as to warrant annihilation in the 
tomb. Human instinct, intuition and judgment in the 
moral realm impel bdief in immortality. It is a 
i^iritual hypothesis which man fedls is supported 
by the mord facts and premises of this life. Jesus held 
to that hypoth^is, and lived in accordance with the 
facts which reenforced it, and his followers share his 
confidence as they face the adventure into the Great 
Beyond. 



CHAPTER Vn 


CHRISTIANITY A3OT) SCIENC® 

Chhistianitt and science are vitally interdependent 
in enabling mankind to achieve the highest type of a 
progressive civilization. Intelligent cooperation is the 
only possible relationship between a progresmve Chris- 
tianity and a dynamic science in their muttial quest for 
truth. There can be no conflict between Cinistian 
truth and scientific truth, since truth is ever the same 
in all realms of life, in all ag^, in all parts of the uni- 
verse. Thete can be no warfare between a Christian 
theology that applies the scientific method and a 
science that.is motivated by the Christian spirit. There 
is intelligent harmony when the facts of botii Chris- 
tianity and science are understood, not the harmony of 
compromise or of all^ory or of water-tight compart- 
ments but the harmony that results when the unity of 
truth is hilly appreciated. 

Science and religion, properly understood [sa]^ 
Slo^on] , need never conflict but should always co- 
operate in the advanc^nmt of the human race, for 
each supplies what the other lacte. Sci^ee pro- 
vide the means by which human toil and suffering 
may be alleviated and shows how human life may 
be lengthened and raihanced. Religion gives in- 
duration to the individual and an aspiration to a 
high ideal. Science gives eyes to rdi^on. Edi- 
son gives a heart to science. Knowledge is power, 
-163 
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but power is impotent unl^ set in action and dan- 
gerous if set in action by the wrong motive. Reli- 
gion, unless enlightened by science, wastes its 
energies in vague longings or in fruitless and some- 
times harmful efforts to remedy bodily or socijd 
ills. Science may discover what conduct is most 
conductive to human welfare in the future. But 
science cannot go beyond this. It can point out 
the best way but it cannot inspire the individual 
voluntarily to follow it against his personal inter- 
^t. Mere knowledge cannot of itself supply Ihe 
motive for self-sacrifice for others or for the fu- 
ture. . . . The altruistic impulse is a religious 
instinct. Science can supply the motive power. 
Religion must supply the motive.^ 

There has been, is, and always will be, a battle royal 
between Christianity and science when the Bible is 
treated as an ultimate and final authority on matters 
scientific, when theological dogmas of the Middle Ages 
are declared to be a divine revelation, and when any 
branch of the Christian church endeavors to sit in judg- 
ment upon the assured discoveries of science; or on the 
other hand, when the Bible is contidered an outgrown 
library of superstition, when modem empirical theol- 
ogy is classed with medieval ^culative theology, and 
when science oversteps its boundaries by ruling spirit- 
ual realities out of existence. It is largely because of 
such misconceptions that there is in some quarters a 
ecmflmt, instead of cooperation, between the Christian 
church and the scientific laboratory, with unfortunate 
atiitudes <m both sides; churchmen bddo!^ scientists 
to be materialktie a&eists while scielMi^ view 
Iw F. S. Hans^ Saetdifie Beseaedi andl Bwnm: We^are, 
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dmrchnarai as naive bigots. Such a mutual misunder- 
standing is both unchristian and unscientific, as well 
as far reaching in its injurious effects upon the develop- 
ment and progress of civilization. 

But as each new science in the past has had to fed 
its way, develop its technique, and fight for recognition, 
violently opposed at every step by the older estab- 
lished sciences, so the science of Christianity, empirical 
theology, applying the scientific method in the gpiritual 
realm, will have to make its way in fear and trmnbling. 
Some boldly assert that science sooner or later will 
completely supplant rdigion, oth^s that science and 
religion must be absolutely independent in the search 
for truth, while stHl others maintain that modem 
sci^ce and Christianity stand in vital need of each 
other for their adequate devdopment and for the 
progress of civilization. Noble beginnings have already 
been made toward wiping out conflict and establidiing 
peace and constructive cooperation. The modem study 
of the Bible, the birth of an intelligent theol(^, the 
achievmnents in the field of religious education, and 
the surveys made to enable the Christian church to 
meet the needs of rural and urban fidds, point the way 
to an age of increased usefulne^ and power for organ- 
ized Christianity. But this new day will not come to 
complete realization until the obstad^ of outworn 
eree^ theolc^cal dognms, t^ominational sectarian- 
iCTrij and sdentifiG ignorance are ov^oome. 

In my opinion [writes Dr. H. F. Odiofim], reli- 
gion and sdenee will unite to ccmtrd &e ^ture 
of mankind. This will be a dmpli&d rd^on ami 
a rever^t seimice. . . . Science alone could con- 
trol the future of mankind unaided, if men and 
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womMi and' children were mere machines. . . . 
The existence of this human ^irit, which reli- 
^oua-minded people call the ^ul, is an tmd^able 
fact alike in science and in rdi^on, entirdy apart 
from tiie theologic question of the origin of the 
soul and of its immortalitF- Heligion must also 
control the futme of mankind, a religion purified 
and simplified by our knowledge of nature.* 

The outstanding progresdve leaders in the fields of 
both science and re%ion are doing tbeir utmost to re- 
move the causes of friction and to establMi cordial 
relations of mutual helpfulness. A group of prominent 
scientists, church officials, statesmen and business men 
have signed an illuminating statement concerning the 
relations of science and rdigion: 

We deeply regret that in recent controversies 
there has b^ a tendency to present science and 
religion as irrecondlable and antagonistic domains 
of thought, for in fact they meet distinct human 
needs, and in the rounding out of human life they 
supplment rather than du^lace or oppose eadh 
other. The purpose of science is to develop, with- 
out prejudice or preconception of any kind, a 
knowler^e of the facts, the laws and the precedes 
of nature. The even more important ia^ of reli- 
^on, on the other hand, is to develop the con- 
sdeuc^, the ideals and the a^irations of mankind. 
Each of these two activities repr^ents a deep and 
vital fimetion of the soul of man, and both are 
necessary for the life, the progr^, and the happi- 
ness of the human race. It is a sublinm conception 

* H. F. Odbenn, Mv^^u^on and BeUgim in Educatim, pp. 177-180^ 
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of God which is furnished by sdence, and one 
wholly consonant with the highest ideals of reli- 
gion, when it repres^ts him as revealing himself 
through countless ages in the development of &e 
earth, as an abode for man and in the a^lcmg 
inbreathing of life into its constituent matt^, cul- 
minating in man with his ^iritual nature and all 
his God-like powers. 

What are some of the basic contributions that sdence 
and Christianity have made' to the world as well as to 
each oth^? We shall look first at sdence. 

1. Scmircs Disoovims an Immsasubabus Univbhsi! 

The telescope, spectroscope and mathematical for- 
mulse have transformed the tiny wmld, with the flat, 
immovable, centralized earth, encirded by sun, moon 
and stars, almost touchable by the tower of Babd, 
into a universe of universes which the finest scientific 
instruments of mankind cannot completdy visualize 
or measure. Miles have given way to li^t years as a 
standard for the measurement of its distancesi, a li^^t 
year being the distance that light travds in a year at 
the rate of one hundred and dghty-dx thousand miles 
a second. The amazing fact is luou^t to oiur notice 
that the light of many stars now twinkling in the 
heavmis at ni^ht b^n a Journey of illuminatimi Icmg 
bdoare the Bibte was written. Stars are no longer num- 
baned ly the thousand but by the million and billion. 
The ^rth, with its diameter of seven tirousand and 
mean mik^ emce semed large, but the sunh diametor 
of ^it hundred and axtjr thousand miles makes that 
file ^rth 'my small in comparison, and the star 
Bete^^ise with a drameto* three hundind tinms that 
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of the sun, makes the earth shrink into comparative 
inmgnificance. This immeasurable universe that 
science has revealed to Christianity necessitates a con- 
ception of God that is conamensurate therewith. 
Science has discovered the handiwork of God to be 
more colo^al and stupendous than was ever dreamed 
of in past ages, and it is incumbent upon Christianity 
to formulate the ^iritual interpretation of what 
sci^ee has disclosed. AH.WQrld views of Christianity 
must be expanded to keep pace with scientific dis- 
coveri^. 

2. Science Discovers a Universe op Great ANTiQurnr 
A study of the cooling of the earth from its original 
condition to the present day, of the formation of coal 
beds from v^etahle and arboreal matter, of Ihe petrifi- 
cation of forests, of volcanic activity, of the work of 
glaciras, and of erosion — ^together with the study of 
young, old and dead stars — ^has shown the antiquity 
of the earth to be vastly greater than was formerly 
supposed. We now know it to be millions of years old, 
though it is relatively a baby in the universe. Modem 
soimtists have compelled the seventeenth century the- 
ologian’s guess, that the exact moment of the birth' of 
the earth was nine o’clock on October 26, 4004 b.c., 
to be afoandcmed entirely. Indeed inscriptions on Baby- 
lonian day tablets rev^ the devdopment of a civili- 
ration a thousand years before that date. The dis- 
covery of cultural rMnaans, of weapons and imple- 
ments, has pushed back the date still fmrther. Bre- 
historie human dmlls have been unearthed which are 
bdiev^ to be at least half a million years old. Back: 
ci these records are animal remains, tiim geok^cal 
formations, until we are lost in ages milliard ol years 
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removed from ours, and the figures go beyond our com- 
prehension of time. This almost ageless universe ^ves 
Christianity the working basis for the development 
and evaluation of a greater conception of Deity than 
was ever before possible in human history. 

3. ScEBNCB Discovers a LAw-ABinnsrG Untversb 
Countless observations and experiments have re- 
vealed tbe operation of universal and continuous laws 
that govern tbe universe and all its activities. The law 
that to-day rules tbe sun, the star, the comet, the 
moimtain, the flow^, or man, is the same law that has 
reigned supreme in all past ages in all parts of the uni- 
verse, and will in all probability control the universe in 
the future. But wherever there is supmtition, mapc 
and myth, there is a world of partial or total anarchy. 
In a world so conceived there are interventions and 
breaks in the natural order; th^ aice signs and won- 
ders. Earthquakes, volcanoes, comets, eclii»es, plagues> 
demons, floods, military victories and dreams all played 
an important role in the naive interpretations of the 
universe that were offered in earlier centuries. Science 
refuses to recognize disorder and anaiehy in the world 
of the present and unreservedly ext^ds that ban to 
the world of the past as well, for the reign of law 
whhh it has discovered appears to be basic in the uni- 
verse for an time. This discovery presents to Chris- 
tianity a difiSeult i^oblem of re^jusfment, both as 
regards events in &e Bible and in Christian lustmy 
that have been de^ed unusual, inexplicable, exia^or- 
dinary, and miraculous. Bdief in a God who always 
w<»ks thrcHi^ law, who never breaks His law but 
ever abides by it and expects His children to fdOiow 
BQb e^mple, must becmne an ess^tlal article 
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Christianity, an intelligent and consistent spiritual in- 
terpretation of a law-abiding universe. 

4. SciEsrcE Discovers a Pbepetijallt Growing Uni- 
verse 

Ceasel^ growth, development, activity is character- 
istic of a living universe. Everything in our universe 
is bom, grows and dies. Its past is the parent of its 
present, and the present of its future. Suns, moons, 
plfmets, stars, comets, mountains, rivers, trees, flowers, 
animals, humanity, institutions — ^all have been bom, 
have grown slowly into maturity and have passed on, 
leaving posterity to live as best it could in accordance 
with natural law. Biologically this age-long process of 
growth may be traced continuoudy from complex 
oi^anisms back to their simple, dngle-celled progeni- 
tors. AH life is thus rdated, and nothing that lives is 
unrelated to other living creatures. The astronomical, 
geol<^caI, biological, p^chological, sociol(^cal and 
religious studies afford abimdant data to substantiate 
this idea of unity and devdopment as affording the 
best interpretation of the process of life. Christianity 
in its e^li^t days adopted tiie Hebrew concept of un- 
related and distinct life-creation. Science offers the 
hypothecs of evolution, and discovers fresh data each 
year to vmfy it. Whether or not Christianity wiH ac- 
cept the findings of science, adopting new ^iiitual 
conceptions in the light of the evolutionary hjpoth^s, 
is a matter of conjecture. If it does not accept tihem 
it win be its duty to discover a more intelligent and 
reasonable biological conception, unless it reverts to 
the ^pp<Rt of tmlition and speculation. But such a 
rewadon to a position that is unscientific and false is 
unthinkable. 
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6, Science Discovers the Method op Observation 
AND Experimentation 

This sd^tific method is in itself of as great vdue to 
humanity as the achievements in the formulation of 
natural laws and the invention of mechanical device 
which have resulted from its use; it is the most accu- 
rate, the most consistent and Ihe most intelligible 
known method to be applied in the discovery and inter- 
pretation of lanith not only in the field of science but 
in all realms of life. A problem presents itself which 
requires solution. The available facts relating to this 
problem are ass^bled and upon the bads of these 
facts the most plausible hypothesis is formulated. 
Proceeding upon this hypothrais the scientist olserves, 
experiments, verifi^ for error, oi^anizes and inteprets 
the facts. If the hypothesis is substantiated the result 
is a discovery of truth ; if it has been proved inadequate 
or the facts insufiident another hypothesis is set up 
and the testing process renewed. Pacts are faced 
frankly, fearlessly and courageously, and truth is fol- 
lowed wherever it may lead. This scientific attitude of 
mind is one of the outstanding achievements of the 
human race. That this method will be applied to 
priestly tradition, prophetic vision and theological 
^leculation is inevitable. Already it has dianged many 
fundamental biblical conceptions and is undertake 
prt^oundly to modify theolf^eal ideas. This si^tifie 
rdnterpretarion of Christianity requires a technique 
that is still in the maku^. Rdis^on is by nature ocn- 
servative^ and it will prchabfy be the last realm of 
teutet to be brou^t into harmony with the modmi 
wmld of sdence. 
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6. ScxENCE Discoybes Maevelous Appabatus fob 
Huaian Wbupabe and Sbevicb 
In popular appreciation most conspicuous scien- 
tific achievements have not been the discoveries of 
natural law, nor the method of observation and experi- 
mentation, but rather the innumerable practical inven- 
tions that have transformed the interests and activities 
of millions. The scientist himself is more concerned 
that his discovmes should increase knowledge than 
that they diould ideld lucrative returns, but in spite of 
this noble and disinterested scientific ^irit and atti- 
tude the returns in terms of human convenience and 
happiness have been magnificent. The earth has been 
transformed into one great neighborhood by the inven- 
tion of new means of communication and transportar 
tion: printing press, telephone, telegraph, radio, rail- 
way, street car, steamship, automobile, and sero- 
plane. The business world of office buildings, stores 
and factories has been the beneficiary of many devices 
yielding strength, power and time-saving value: the 
steel frame for buildings, the elevator, the escalator, 
the crane, steam and gas engine, electric dimamos and 
motors, typewriters, adding machines, cadi registers, 
and almost countless types of machinery for the pro- 
duetirm of goods. The home has been greatly changed 
by the introduction of household conveniences; the 
sewing nc^diine, the vacuum cl^ner, the oil furnace, 
washing machines for dothes and dishes, the electric 
toaster, iron, percolator and reMgerator. As aids to 
^ucation and recreation we have the telescope, the 
mi<a:osoop^ the spectroscope, the ifiionc^raph, the 
radio, motion and sound pictures. Modmi cities coidd 
not exist but for the scientific achievements imilti^ 
in various types of tran^KStation, cmumunkatkm. 
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building construction and factory machinffly. The 
rural community has likewise benefited wonderfully 
from scientific inventions: tractors, seed drills^ har- 
vesters, reapers, silos, and many discoveries relating to 
soil enrichment, rotation and improvement of crops, 
and animal husbandry. Q>mmeree and trade have 
been greatly stimulated by modem means of transpor- 
tation, on sea and land and in the air, and by modem 
methods of food preservation. The cause, cure, and 
prevention of disease, through antiseptic surgery, 
ansesthetics, X rajrs, psychiatry, p^choanalsrsis, p^- 
chotiierapy and public hygiene and sanitation, are 
among the greatest achievements of science. Many 
other gifts has science bequeathed to humanity: elec- 
tric %hts, photography, matches, watches, clocks, 
artificial t^th, eyes, arms, and limbs, and a host of 
other things tw numerous to mention. Truly science 
has discovered invaluable apparatus for human wel- 
fare and smdce. 

We turn now to the basic contributions of daris- 
tianity. 

1. CHBISTIANPtT DiSCOVEES SpIKCTOAL BSAiaXT 

Religious experieuce is just as real and vital as any 
other aspect of human experience. It bdon^ to a 
realm beyond and above the physical and nuderial 
phme of existence. It is a quality of life that manifests 
itsdUl in kindness helpfulness consideration and good 
wilL It is the noblest expression of man’s inteneet> 
emotions and will in aetimi. Hib reiigicNis eqperimce 
Christianity sets f ortir in tmns of a peroonal allegianee. 
The sprit dl Jesus, as revealing his rdatiotffi with God, 
the snpeme spiritnal reality, and also with mankind. 
Is for Christians the inspring and minoblm^ exemplar 
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of religious experiraice. The disciples who followed 
Jesus during his public ministry wM-e conscious of an 
experience that &ey did not possess before they ac- 
cepted his call and life challenge. The Christian saints 
and martyrs and prophets of the ages have been in 
fellowship with an invisible reality that differentiated 
them from the rest of humanity. The influence of 
Jesus for the past nineteen hundred and more years 
is an outetan<hng spiritual fact that has had a mar- 
velous effect upon the life of mankind. Religious ex- 
perience has come to man iire^ective of his wealth, 
porition, education or talents, and is as real as are 
stars, suns or planeta Christianity discovers spiritual 
reality, its nature, content, and laws, interpreting and 
evaluating them so that the highest form and quality 
of life may be available for all humanity. 

2. CHBisTiANEnr Discovbss Motive 
Science through its laws, methods and inventions 
has given humanity almost imlimited power. To what 
purpose this power riiall be put science does not say. 
What the human motive riiall be in its manipulation 
science cannot sugg^. Shall chlorine be employed to 
purify the water supply of cities and so prevent ty- 
phoid epidemics, or to annihilate millions of human 
beings in front-lme trenches? Shall aeroplanes be used 
for the purposes of passenger, mail and merchandise 
tran^ortation, or to drop Iximbs upon defenseless 
citi^? Shall the automobile facilitate business amd 
pleasure, or kill duldrai throu^ reckl^ driving, or 
take enemy gunmen “for a ride?” Science may prove 
either a blessing ot a curse, according to the motive 
that actuate mankind. 

dffistianity brings to seiaiee tiie motive of love. 
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translated into all phases of living. It manifests itself 
in reverence for one’s own life, its powers and possibili- 
ties; in Hie Heating of other human beings as saered 
personalities; in the development of good will among 
nations and races. It is seen in {he scientist’s love of 
truth as he pursues his studies, ascertains his laws and 
mak^ his inventions; mid it is made available for the 
wdfare of humanity as his discoveri^ are applied. This 
motive of love Christianity sees as vital in the spiritual 
experience of humanity, and it venture to believe that 
as love was dominant in the life and teachings of Jesus 
so the cosmic spiritual reality, God, afforcte humanity 
the strength and support of love. The more powerfid 
science becomes the more vital it is that a constructive 
and b«ieficent motive should control its use of power. 

3. Chbistiaottt DmcovEBs Values 
Christianity discovers the supreme and ultimate 
values of life and the universe. It discovers the valu- 
able and the worth while in the subjective and objec- 
tive life of the individual, the group and the race. It 
evaluates unselfishness and selfishnesgi, love and hate, 
good will and ill will, honesty and (fishonesty, kindness 
and cruelty, optimism and cyuician, thrift and waste, 
tol^ance and bigotry, sacrifice and indulgence, 
osity and stinginess, purity and impuri^, courage and 
cowardice, sympathy and indiffermroe. It also m- 
deavt^ to fathom the greatest issues and jHnoblems of 
life; siffacin^ somm, death, misfcMrtane, failure, hap- 
piness, SQceess, ^eseur^ sa&faetion, and a future life. 
It b seekii^ to realize the iifeal of Jeens of a ‘'mcxe 
abhndant life” for humanity to-day. It utilizes the 
be^ ^sariptkm^ prindifies, laws and discoveries of 
stance in oS&aos spiitual intapretation and evalu- 
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ation of life and of the universe, hence the greater the 
scientific discoveries of truth the greater should be the 
discoveries of values by Cihristianity. 

Men eveiywhare, [declares Dr. C. A. Ellwood,] 
not less in the future than in the past, will always 
have to confront thdr world with hope and 
coTirage and faith, and with loyalty, good will, and 
devotion to their fellows, if human life is to be 
lived together successfully. Religion, by universal- 
izing these values, gives a fuller meaning to life, 
encourage hope, strengthens endurance in suffer- 
ing, intenrifiea loyalty to ideals, prevents pesri- 
mism, de^air, and degeneracy.* 

The ^iritual life of Jesus wiU be the outstanding 
value that Christianity will offer humanity to give 
significance to life, temporal and etmial. 

4. Chbistianitt Discovers PBBSoiTAiiiTr 
Christianity concdves of hunoan beings as persons, 
with rights and privities, with duties and re^mnsi- 
biliti^, m constant relation^p with one another and 
engaged in a continuous seri^ of mutual adjustmmits 
and effcffts for the enrichment of the life of all; but 
where there is resultant failure and defeat its view is 
that am^ds should be made to the wronged, broken 
rdaticm^ps restored when posrible, and the utmost 
done to avoid future mistakes and It opposes 

the impersonal attitudes, practices and institutions 
which have been rei^onsible f(n* such dimes and vices 
as infanticide, foot-binding, widow-burning, alcohol- 
ism, the drog traffic, riavdy, industrial strife, political 
chfeanay, dueling, autocrat and war. It places as 
*C. A EHwood, IfWs Social DesHn/jf, p. 198. 
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central in htiman relationships the ideal that each pa*- 
son should treat himself and otiiers as sacred personali- 
ties. Christianity further projects tiik ideal into cos- 
mic relation^ps, assuming the esdstence of a Supreme 
Personality} tiie cause or source of pearscuiality in tiie 
life of the world, it being inconceivable that personality 
could emerge from a totally impersonal environment. 
Thus Christianity discovers a standpoint from which 
an individual may prc^;restively attain a noble quality 
of life, a social life in personal relationships and a cos- 
mic life in tune with the p^sonal forces of the uni- 
verse, freely choosing to develop, not destroy pesonal- 
ity. Jesus, who was a supreme spiritual personality and 
who thou^t of God and of men in personal terms, re- 
flects the persmiality of God. The brotheihiood of man 
and the Kingdom of God are societies of human rdar 
tionships in which that quality of life, personality, is 
sacred and permanent. 

6. CHmsTiAnrTT Discovees Immanence 
The Chris tian conception of God of other days, 
which still lingers in many minds, is that of an exclu- 
sively tiransjendental Being, watching from afar ofi, 
occationally intervening in the establidred mder of 
nature to express His will through praise or penalty. 
M(^ and more the of an immanent Godr— a dei^ 

distinct from natime hot aho eacpreipng Him«^ in 
and through nature— Is supplemmting tire idea of 
franscemleDtalMm. 

As a dearer oontriimtian to reli^on, semnce hnv 
nishfla a groundwo^of tire divine immanence. . . . 
Sei^ce hi» r^ved matter into miogy and 
thAT plTy diown that it is a manifestation of the 
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power that is immanent in all iJie phyacal activi- 
ties of the universe. . . . Rdigion, ^o, in most 
of its forms and e^ecially in its highest theism, 
holds to the immanence of God and finds Him in 
all the manifestations the world.* 

Therefore tihe person and work of God are no longer 
limited by time or space, but are eternally creative 
and active in the universe of nature and in the soul of 
man. The laws of nature are God’s laws, and God’s 
laws are the laws of nature, no matter whether it be 
in tile realm of the ph3r£dcal or the ^iritual. In a uni- 
verse that is intdligible, with the inevitable hazards of 
evil, sufiFering and pain, God is ever at work with His 
children, guiding their choices, strengthening their pur- 
poses and refining tiidr aspirations. P^etual achieve- 
ment of character, through conquest of self and the 
i world, is God’s ideal for humanity. Thus Christianity 
discovers God, a Conurade cosmic yet personal, close at 
hand, eager to help mankind, revealing Himself 
throu^ our world of matter mid of ^iiitno long^ an 
aloof divine Being living in a world apart. 

CHBZ^IANITT NIOSDS SCIBirCE! 

Christianity cooperating with science becomes open- 
minded, intelligent and constructive; ignmmg or fitt- 
ing sdeice it deg@ierates into an attitude of intoler- 
ance, ignorance and destructiven^s. Medieval Chris- 
tianity existed in an of mjrth, superstition and 
(^xrdon. Thou^ds upon thousands died of plague 
wMIe prayii^ in cathedrals for ddiverance or recov«y. 
If tiiero ever was a time when Chi^tian faith needed 
B^dicalsc^ce it was in the Middle Ag^ But science 
*3, H. Stovdea, m A» Outline o/ Christktmty, XV, p. 43. 
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was powerless to help, since the dread cruelty of the 
Inquisition had a strangle hold upon progress. The 
Christianity of to-day, however, wdcomes the scientific 
spirit, method and discoveries as aids in the building 
of a stronger and more effective religion. The first 
adequate interpretation of the Bible was made possible 
throu^ Ihe use of the scientific method. The first 
accurate system of Christian belief is being fonnulated 
as theology becomes an empirical science. The great 
gains lienee has made in the field of education are 
being applied to Christian education. The vast num- 
ber of practical inventions of science are used by Chris- 
tianity in carrying forward its national and world-wide 
program. Christianity needs science to k^p it in touch 
with phymcal and material reality and the ever fresh 
discoveries in that realm; without Kich aid and stimu- 
lus it will become out of touch with reality and be 
relegated to a place with the dead rdi^ons of history. 
Christianity cannot presume to ignore any phase of 
life or aspect of reality and still claim the right to sug- 
gest <«• decree an interpretation and evaluation of com- 
plete living. 


SCIENCE KESaDS OEBXSaTANXFT 

As a world partner of Giribtianity sci^ce arrives at 
its most complete etrpession; without Christianity it 
halts at a partial and fragmentary oonc^tion of life. 
Oarfetianity izH^ires the scientist with n^^le motiros, 
honest purposes, and the love of taratih, that his inv«^- 
gations may be undertaken for the w^are and l«q>pi- 
ness of humanity. Christianity likewise evaluates the 
rfiscov^s and adueven^ts of scimoe, to the end that 
tiiey may be used only for constructive and univasally 
hetyful purposes. Sdence witiiout Chrfetianity noay 
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forge a world war, with iastrumeiits of torture and 
annihilation so terrible as to endanger the entire hu- 
mm population of the globe. It may devdop a 
machine civilization, so mechanical and impersonal 
that the very life of mankind may be crippled or 
crushed. It may rear a materialistic conception of life, 
replacing hope with deg)air, optimism with pessimism 
and friendly cooperation with cutthroat competition. 
But science in affiliation with Christianity will gain a 
deeper insight into total reality, an understanding and 
appreciation of the spiritual aspects of life, as well as 
an ultimate explanation and evaluation of its own facts 
and discoveries. Christianity will give science what it 
most vitally needs, an appreciation of the supreme 
worth of human life. Science cannot omit the consid- 
eration of any phase of life and still be taruly scientific. 
Science needs Christianity if it is to be of the greatest 
value and the highest service to mankind. 

CIVIMZATION NEEDS BOTH CHKISTIANlTr AND S(3IBNCE 

A civilization without Christianity and science would 
speedily revert to the conditions of the Dark Ages, 
when in Europe the barbarians held sway. It would 
be even darker and more hopeless, for althotqgh in the 
Dark Ages science had died the growing power of 
Christianity faced and cope! with the barbarian 
htades. But while modem civilization is very largely 
the joint product of Christianity and science, there are 
so many pagan influences pi^ent as to tiireaten its 
very existence. Deprived tibe suppOTt of the two 
gr^t fmx^ that produced it our civilization would 
decline to barbarian if not to savf^e levds. At 
pms^t it is neith^ oompletdy Christian nor com- 
pfetnly scimitific; pagamsm is inresmxt and potent in 
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both Chrisliaii and scientific axeas^ as wdfi as in other 
departments of our life. Militarism, alcoholism, funda^ 
mentalism, marginal speculation, political graft, vice, 
crime wav^, the drug traffic, diplomatic intrigue, reck- 
less driving, industrial exploitation, illiteracy, denomi- 
national sectarianism, the color line, soviet firing 
squads, obscene lit^ature and amusements, selfish pa- 
triotism, autocracy, the carving of ^heres of national- 
istic influence, and war, are pagan features of our 
modem life; they represent forces that will crudi and 
destroy unl^ Christianity and science unite to rebuild 
civilization, divesting it of these nefarious factors and 
inaugurating an age that will be both scientific and 
Christian. 

Modem science has profoundly changed the Chris- 
tian religion. The exclusive interest in the world to 
come as been modified by a de^>ening appreciation of 
the values of this world. The fih.t, immovable, earth- 
centered universe has given way to a round, movable 
earth, with the sun as the cmrt^ not of the univmie 
but of one of a multitude of i^tems which compose 
the univmae. The traditional picture of a ^gle act of 
meation has given way to the conception of a cease- 
less, creative procees of the ^es. Man has in a sense 
been dethroned firmn his lofty portion in the univmae, 
as his origin app^irs to have been very humbly yet 
conscious of a sublinoe destiny here and Imreaftar, 
through stra^b and ffiscijfline he has wcm a positkm 
at the head of all life meatibn by hs own numl and 
spiritual wmth. Ihe Bible takes a supreme in 
the great rdigious htaatore of the wmM and wins its 
way in tihe life of mo^m mankind by its own inhmtmt 
value and not beeaiffie of any external authority. Chris- 
tian theoicgy, with its eree^ and doctrines, arising to 
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meet needs in human experience for the current age, 
is not final for all time to come, but must be revalued 
and remade for each succeeding age. Christianity must 
eliminate all superstition, outgrown dogma, meaning- 
less form, autocratic power, and adopt the scientific 
method, if it is to build a faith that is living and pro- 
gresitive. In the Middle Ages science existed in an age 
of Christianity, or rather of autocratic ecdesiasticism. 
To-day Christianity finds itself in an age of science. 
Christimuiy is just as tmcomfortable in this age as 
science was in the Middle Ages. In the Age of To- 
morrow Christianity and science should unite upon the 
plane of democratic equality, helping each other to 
be of greater usefulness to the world. 
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